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THE NORTHWESTERN ELEVATED RAILWAY, of 
Chicago, upon which work has been suspended for nearly 
two years, is to be pushed to completion as soon as prac- 
ticable. According to press reports, negotiations have 
been completed for a loan of $4,500,000, which will be 
used to continue the work. This loan was received 
through Blair & Co., of New York city, and is to be 
financed by notes of the railway company payable on or 
before 18 months, with interest at 5%. To secure the 
loan ae railway company will deposit with the Illinois 
Trust & Savings Bank as trustees, $5,000,000 in 5% first 
mortgage gold bonds and $5,000,000 in preferred stock, 
representing the entire issue of both classes of securities. 
As a guarantee that the railway company will at once 
proceed with the construction of the road and have it 
completed by Jan. 1, 1900, it has deposited $100,000 with 
the Comptroller of the city of Chicago. The Northwestern 
Elevated Ry. will extend from the business district into 
the northern section of the city of Chicago, and will be 
about 624 miles long. The motive power will be elec- 
tricity. The foundations for a considerable part of the 
line are completed and much of the steel work is ready 
for erection. A full description of the proposed road was 
published in Engineering News, of Sept. 5, 1895. 


> 


A PLANT FOR THE MANUFACTURE OF STEEL 
cars is about to be built by the Carnegie Steel Co., Ltd., 
It will have a capacity of about 40 cars per day, and will 
include a large axle forge. The company has purchased 
a large track of land on the south bank of the Monon- 
gahila river, west of Homestead. It is about 1% miles 
long by from &% to 4 mile wide. With this new track the 
company will own over seven consecutive miles of land 
on the river. The establishment of a car works by the 
Carnegie company is a notable example of the tendency of 
iron and steel manufacturers not only to control their own 
coal and ore supplies and their own transportation, but 
also to carry the manufacture of their product to the final 
shape in which it is to be used, instead of selling it in 
intermediate forms, such as bars, beams and plates. 


> 


PROPOSALS FOR TURBINES for the water power elec- 
tric plant of the Lake Superior Power Co., at Sault Ste. 
Marie, Mich., will be received until March 1, 1899. A full 
description of the canal, penstock and power-house con- 
struction for this plant was published in Engineering 
News, of Aug. 4, 1898. The turbines which are required 
must be capable of developing in penstcck units, com- 
posed of two or more turbines, with a head of 16 ft. at the 
penstock entrance and with 391 cu. ft. of water per second, 
568 HP. at the end of a shaft, which revolves 180 times 
per minute. The details of construction, type, size and 
number of the turbines are left to the bidder. The pro- 
posals are to be submitted to the Chief Engineer, Lake 
Superior Power Co., Sault Ste. Marie, Mich. 


a 
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A $9,000,000 LOAN AT NEW ORLEANS for water sup- 
ply, sewerage and drainage will be submitted to popular 
vote on Feb. 2. If the vote is in the affirmative, the pro- 


ceeds of the loan will be divided equally between the 
works named. The city is already part owner of the 
water-works, and work on the drainage system is under 
way. A franchise for a sewerage system was granted a 
number of years ago, a company organized and some pipe 
laid. The company has been in the hands of a receiver 
for some time. 


THE SANITATION OF SANTIAGO DE CUBA requires 
strong measures to impress upon the inhabitants the 
force and meaning of the new regulations. Major Bar- 
bour, with his force of 126 men, has dug out and carted 
away very much of the accumulated filth of cen- 
turies, and whitewash, lime and disinfectants have greatly 
improved the sanitary conditions of the city. But doors 
of houses have had to be smashed in getting at filthy 
yards, and natives who insist upon turning the streets 
into sewers are publicly horsewhipped in the streets. 
Eminently respectable citizens were at first sentenced to 
aid in cleaning the streets, when convicted of defiling 
them; but all classes have completely surrendered now, 
says Mr. Robert P. Porter, in his report as Special Com- 
missioner, and they begin to appreciate the common good 
to result from the new regime. Several important streets 
have been repaved and all the public buildings thorough- 
ly cleaned. The law courts have been reorganized; and 
the municipal] taxes, formerly diverted into other channels 
by Spanish officials, are now being devoted exclusively to 
local improvement. Public roads are greatly needed in 
the Province, as practically none exist worthy of the 
name. Mr. Porter says there is a nominal revenue of 
nearly $5,000,000 annually, in Santiago Province, coming 
from internal, industrial, professional and licensing taxes, 
and this could well be devoted to local improvement. 


THE MOST SERIOUS RATLWAY ACCIDENT of the 
week occurred Dec. 21 on the Pennsylvania R. R., at 
Colonia station, near Rahway, N. J. Two persons were 
killed- and six seriously injured, all of whom were on an 
express known as the “Pittsburg Flyer,’’ due at Jersey 
City at 6:21 a. m. Owing to a dense fog the Southern 
express, from Tampa, due at Jersey City at 6:43 a. m., 
ran into the rear of the Pittsburg express, which was being 
held by the block signal. 


TWO WATER MAINS BURST IN CLEVELAND on 
Dec. 21. One was 30 ins. and the other 8 ins. in diameter, 
the breaks being close together. A large hole was washed 
out in the street and some other damage was caused by the 
water. 
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HEAVY MARINE LOSSES, for 1898, are reported by 
marine insurance men. A list of the 26 most important 
total losses foots up at $4,325,000 for the approximate hull 
value, and $7,397,500 for the freight cargo. In this list 
“La Bourgogne” figures at $800,000 for the ship and $500, - 
000 for cargo; and the ““Mohegan’”’ at $700,000 and $150,- 
000, respectively. On the American lakes, 56 vessels were 
lost, with a tonnage of 29,194 tons, valued at $2,600,000. 
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THE SINKING OF A PIECE OF STATE ROAD in 
Swampacott, Mass., is reported. in the Massachusetts 
papers. A stretch of road has given some trouble by con- 
tinued settling, requiring the addition of new material 
from time to time to keep it to grade. On Dec. 8, as fill- 
ing was in progress, alarm was caused by heavy settle- 
ment. The settlement continued until quite a pit, filled 
with water, is said to have formed ever a length of 100 
ft. of what had been roadway. It appears that an em- 
bankment was built on a thin crust of solid material; 
that settling began, and was made worse by each successive 
filling, until finally the crust gave way under the load. 
The road was built by, or under the direction of, the 
Massachusetts State Highway Commission, whose head- 
quarters are at Boston. 
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THE TRANS-CASPIAN RAILWAY, says the London 
“Times,” has been extended from Merv, 300 miles south- 
east of Khwa, to Kushk, in the Jamshidi province of Af- 
ghanistan and within 95 miles of Herat. The first train 
passed through on Dec. 16. 


THE MOMBASA-UGANDA RAILWAY, in Bast Central 
Africa, is completed for 250 miles, from Mombasa, on the 
Zanzibar coast. The terminus will be on the north shore 
of Lake Victoria. The line is one meter gage, and for 
fully 200 miles it traverses a waterless desert. At 131 
miles from Mombasa, at Tsavo, it reaches an elevation of 
1,900 ft. above sea-level; at Kibwesi, 193 miles, the eleva- 
tion is 3,000 ft.; and at Kikuyu and Mau the line will be 
7,700 ft. and 8,300 ft., respectively, above the sea. The 
road was constructed under great difficulties; but the por- 
tion completed is being operated with first, second and 
third-class cars, moderate fares and with time-tables ar- 
ranged on the 24-hour system. 

GEOLOGIC FOLIOS, or the parts of the geological map 
of the United States already surveyed and mapped by 
the U. 8S. Geological survey, are on sale at the of- 
fices of the Survey, at Washington, D. C. A circular has 
been prepared, and will be forwarded on application, 


showing for each folio, the state, the limiting parallels 
and meridians, the area covered, and the price, which in 


nearly all cases is 25 cts. The area covered by a folio is 
usually 1,000 sq. miles; 46 folios are ready for distribu- 
tion and 15 are nearing completion. 

TOPOGRAPHIC MAPS OF NEW ENGLAND are on 
sale by the U. S. Geological Survey as follows: Massa- 
chusetts, Rhode Isiand and Connecticut are completely 
surveyed and mapped; of Maine, 24 sheets are published; 
of New Hampshire, 19 sheets, and of Vermont, 23 sheets. 
The whole number of published sheets for New England ts 
133; of which Massachusetts has 55: Rhode Island, 15, and 
Connecticut, 34. The unit sheet is 16% x 20 ins, covering 
1-16th of a ‘“‘square degree,”’ embracing an area of about 
220 sq. miles, on a scale of 1:62.500, or about one mile 
to one inch. They are sold for 5 cts. per sheet, or 2 cts. 
each for 100 or more sheets. On application a circular will 
be forwarded showing just what parts of the three un- 
finished states are surveyed; and on this circular, the sep- 
arate sheets of all work done are so designated that maps 
for any desired section can be ordered. 


SHIP DRAFTSMEN are wanted at various shipyards, 
and on Feb. 7 i.e U. S. Civil Service Commissioner will 
open a competitive examination of applicants. The pay 
is $5 per day for draftsmen, and $4 for assistant drafts- 
men. All persons desiring to compete should at once 
write for application blanks and directions to the U. 8. 
Civil Service Commission, Washington, D. C. 


— 


SURVEYS OF PORTO RICO HARBORS are to be made 
by the U. S. Coast and Geodetic Survey, and the survey 
steamer ‘‘Blake”’ sailed from Baltimore on Dec. 22 with a 
party of engineers. The government will extend this work 
as rapidly as possible to the whole coast of Cuba and 
Porto Rico, which is either now very poorly mapped or 
has never been surveyed at all. 


> 


THE PROPOSED LAKE ERIE-OHIO RIVER SHIP 
canal is not belleved in by the Pittsburg Chamber of 
Commerce, according to the ‘‘Commercial Gazette,”” of 
that city. At a recent meeting of the directors of the 
Chamber, a resolution was presented favoring the incor- 
poration of the canal company by Congress and urging 
Congress to pass the bill. This resolution brought out 
vigorous opposition. Capt. Jno. F. Dravo said that the 
plans for the canal call for a depth of 15 ft., whereas 
nearly all lake vessels draw from 18 to 20 ft.; and at the 
proposed terminus of the canal, at Davis Island, there is 
only 12 ft. of water. To make the canal available, locks 
1 and 2, in the Ohio slack-water navigation, would have 
to be rebuilt, and the river would have to be dredged from 
the Island to McKeesport. This dredging would destroy 
Pittsburg harbor, as the water is now held by the natural 
bar at Brunot’s Island, which bar would have to be cut 
through. Mr. Dravo criticised the estimated cost as too 
small, and finally said that the building of the Carnegie 
railway line to Lake Erie had killed the canal as an en- 
terprise. Other directors spoke in a similar vein, only one 
favoring the canal. In the interest of the subscribers to 
the canal fund, the resolution was finally adopted, al- 
though a number of the members did not vote. 


COAL FOR AMERICAN WARSHIPS, to the amount of 
about 500,000 tons, is to be systematically distributed 
along the Atlantic, Gulf and Pacific coasts, at Manila, 
Honolulu, Pago-Pago, Guam, ete. In addition, at least 
50,000 tons more is always available at either Hampton 
Roads or New York. The government now possesses 17 
armed colliers, with an aggregate carrying capacity of 50,- 
000 tons. 


> 


THE FIGHTING FORCE OF THE U. 8S. NAVY, &t its 
maximum on Aug. 15, 1898, according to the report of 
the Secretary of the Navy, was made up as follows: 
First class battleships, 4; second class, 1; armored cruis- 
ers, 2; coast-defence monitors, 6; armored ram, 1; pro- 
tected cruisers, 12; unprotected cruisers, 3; gunboats, 18; 
dynamite cruiser, 1; torpedo boats, 11; vessels of old Navy, 
including monitors, 14. Auxiliary Navy: Cruisers, 11; 
converted yachts, 28; revenue cutters, 15; lighthouse ten- 
ders, 4; converted tugs, 27; converted colliers, 19; miscel- 
laneous, 19. This is a total of 73 in the regular navy, 
and 123 in the auxiliary fleet, or 196 vessels in all. This 
fleet was manned by 24,123 enlisted men. There were 856 
volunteer officers of all grades in service during the war; 
456 of these ranking with the line, and 205 were engineer 
officers. There are now under construction: 8 first-class 
battleships; 4 coast-defence monitors; 1 training vessel; 1 
sheathed cruiser; 16 destroyers; 22 torpedo boats; 2 steel 
tugs; 1 submarine boat; or 55 warships in all. 


A 40-FT. CHANNEL TO NEW YORK HARBOR is ad- 
vocated by New York business and marine interests be- 
fore the House Committee on Rivers and Harbors. This 
channel, by way of the East Channel, would cost $5,840,- 
000, and could be finished in ten years. A 35-ft. channel 
would cost $4,510,000, but in view of the rapid increase 
of the draft and dimensions of ocean steamers the deeper 
channel is recommended. 
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NEW RUSTIC STONE ARCH BRIDGES IN THE NEW 
YORK STATE RESERVATION AT NIAGARA PALLS. 


The Commissioners of the New York State Res- 
ervation at Niagara Falls have been replacing sev- 
eral of the older bridges by rustic stone arches. 
The largest of these, which has just been com- 
pleted, is one connecting Goat Island with the 
First Sister Island, and it takes the place of the 
old suspension bridge familiar to every visitor to 


— 


concrete lining, was first adopted, but the great 
extent of the work demanded some more economi- 
cal construction, and concrete and bluestone 
blocks were next tried. This latter system of lin- 
ing was not found to be generally suitable, espe- 
cially in wet grounds and in the larger diameters, 
and, for a time, iron lining was again employed. 
In the last shield tunnel work, however, a system 
of lining with wood, devised by Mr. George Henry 


RUSTIC STONE ARCH BRIDGE CONNECTING GOAT ISLAND AND FIRST SISTER 
ISLAND, NIAGARA FALLS, N. Y. 
Vaux & Emery, New York, N. Y., Architects. ~™* 
aA. Shepard & Co., Niagara Falls, N. Y., Contractors. & 


Niagara Falls. This oider bridge was too narrow 
for the traffic, and being located some feet above 


the present stone arch, it obstructed the view of ° 


one of the prettiest of the small water falls at 
Niagara. The new bridge was so built that the 
fall can be seen, and the channel was deepened 
above the bridge to increase still further the 
beauty of the scene. 

The span of the arch is about 60 ft. and the 
outside width is 16 ft., with parapet walls 2 ft. 
thick. The arch is built of ‘“‘native’ stone, used 
undressed on the face and laid with %-in. joints 
in Giant Portland cement. The rock-face projects 
about 8 ins. beyond the plane of the joints, and the 
general character of the masonry is well shown in 
the photograph. In construction the arch was laid 
uniformly from both ends, and all backing, wing 
walls, etc., are made of first-class random rubble- 
work laid in courses and well bonded. The top of 
the arch and part of the abutments have a con- 
crete backing plastered over with cement, and on 
this is laid a three-ply damp-course made of tarred 
felt ani asphaltic cement. Four 3-in. weepholes 
through the abutments carry away any moisture 
reaching the damp-course. At each end of the arch 
are projecting bays, and from these the wing walls 
extend. The parapet-wall is made of two courses 
of rock-face stone, and a cement walk completes 
the bridge. Judging from the photograph alone the 
chief criticism to be made upon this arch is that 
it is somewhat too massive in appearance for the 
span and site. 

The architects were Vaux & Emery, of New 
York, and fhe work was done by W. A. Shepard 
& Co., of Niagara Falls, at a cost of about $8,000. 
We are indebted to Mr. Orrin E. Dunlap, of Ni- 
agara Falls, for the photographs and information 
used. 


A WOODEN LINING FOR SHIELD-DRIVEN TUNNELS. 


In the construction of the sewerage system of 
Melbourne, Australia, a large amount of tunnel- 
ling was necessary; in all, 37,145 lin. ft. of sewers, 
from 8 ft. 3 ins. to 9 ft. internal finished diameter, 
were built with the assistance of shields. Com- 
pressed air was employed in 5,250 lin. ft. of this 
work, and cast-iron, wood, concrete and bluestone 
blocks were used for lining. The cast-iron, with 


Dunlop, M. C. E., of Melbourne, was successfully 
adopted. This tunnel was finished in concrete, 
as with the cast-iron lining. : 

For two lengths of sewer, oneamounting to 2,000 
lin. ft. of 6 ft. 9 in. tunnel and the other 1,250 lin. 
ft., 7 ft. 6 ins. in diameter. Mr. Wm. Thwaite, M. 
Inst. C. E., and Engineer in Chief of the Mel- 
bourne Metropolitan Board of Works, had two de- 
signs prepared, one using cast-iron lining of the 
usual type and the other the wood lining proposed 
by Mr. Dunlop. The two constructions were 
deemed of equal efficiency for use with shields and 
alternative bids were received upon the two plans. 
As a result, the lowest bid for the cast-iron was 
$164,000, and $121,300 wag bid for the wooden lin- 
ing. The bid for the wood lining was accepted; 
but it should be said in connection with these 
prices that a considerable part of each sum was 
chargeable to shafts and other non-tunnel work 
common to both. 

The construction of the wooden lining is shown 
in ‘the illustration given for a 4 ft. 3 in. sewer. 
The wooden lining is built up in successive rings, 
about 2 ft. broad, each ring being made of eight 
segments fastened together by the lagging nailed 
to them. In the sewers here shown the ribs were 
made of 5x3 in. material, cut to the circle and 
radial lines, and the lagging was 11% ins. thick. 
The sections are put together outside of the tun- 
nel, and are laid up like blocks in the tunnel; and 
as they are put in place the rear-rib is made to 
break joint with ‘the rib already laid, and the two 
are firmly bolted together, so as to act as one 
piece. As a consequence, each complete rib is ac- 
tually made of two sets of the 5x3 in. timbers. 
In construction, freshly tarred felt is placed be- 
tween the abutting ribs. The bolts used are %-in. 
diameter, with square heads and nuts, and 
washers 2% ins. square and \4-in. thick. 

To take up the thrust of the rams used in forc- 
ing the shield ahead, eight stout struts, or thrust- 
blocks, are fitted between the ribs with wedges, 
and in continuous lines extending as far back 
from the shield as may be necessary. These struts 
are removed before the concrete is put in plac 
and they may be used over again. In these Mel- 
bourne sewers Australian hardwood was em- 
ployed, and red-gum, ironbark, and box was spec. 
ified for the ribs. In the 7 ft. 6 in. circular sewers 


the ribs were made of 6x3 in. red-gum; ¢). lag 
ging was 1% ins. thick, with 10 pieces to each * 
the eight segments; the thrust-blocks were § « (in. 
in section, and %-in. bolts were used throuchout 
Each ring was 2 ft. long, and the fina! . neret, 
lining was 14% ins. thick, with a renderir. of %. 
in. of neat cement mortar on the inner Surface 
The ground passed through was largely 4 sandy 
clay, with a considerable section containiny only 
sand heavily charged with water. This tunne} 
was carried under several railways, a sma)! creek 
and the brick abutment of a bridge. , 

In designing this wood lining the purpos. 


is t 
make the ribs, taken in connection with th. iy 
ging, sufficiently strong to resist the outsid. pres- 


sure, for a considerable time at least; ani asa 
matter of fact, at Melbourne, sometimes a; much 
as 2,000 lin. ft. of the wood lining was built ahea, 
of the concreting work. The chief advantage 
claimed for the wood over the iron lining. aside 
from economy in cost, is the better subdivision of 
duties to be performed by the ribs and lagging 
Any tunnel lining, when unequally loaded, de. 
pends for its rigidity upon its ribs, or flanges. In 
cast-iron lining the circumferential flanges usual- 
ly contain from 25 to 33% of the whole metal, and 
it is difficult if not impossible to separate the duty 
performed by the flanges and the metal connect- 
ing them. In a properly designed wood lining, the 
ribs would contain from 50 to 66% of the total 
wood; and this material and the span and thick- 
ness of the lagging can be readily and certainly 
proportioned to sustain any estimated compres. 
sion. The use of the continuous thrust-blocks 
prevents the rings from being distorted by ram- 
action, and for all practical purposes the wooden 
lining is as rigid as one of cast-iron. 

It is true, that there is an unusually large num- 
ber of joints in the wood lining. But the swelling of 
the wood in damp ground will tend to prevent 
leakage; and if it were necessary, the whole outer 
surface of the ring could be covered with thin 
metal or other waterproof material—even over- 
lapping the joints of rings. While the timber lin- 
ing requires a slightly larger shield, this is com- 
pensated for by the lighter weights to be handled 
in wood construction. The lagging, if closely fit- 
ted, will swell, and to a considerable extent act 
as an arch in transmitting pressure to the ribs. In 
fact, the wooden lining used at Melbourne was 
found to deflect less under pressure than the cast- 
iron which it replaced; and it well withstood 
heavy and unequal ram pressures. 

In large tunnels, lined with cast-iron, it is a 
common practice to omit the concrete, or only to 


General View of the Dunlop Wood Lining for a 4-'t. 
3-in. Sewer, Built at Melbourne, Australia. 
(This sewer, when finished, had concrete walls 1% ins 


thick; the wooden ribs being imbed 


ded; but the longi- 
tudinal struts were first taken out.) 


cover the flanges with concrete, on the assump- 
tion that the life of the cast-iron used is equa! to 
that of brick or concrete. In construction of this 
kind to be used in connection with electric power, 
there is now a suspicion of possible serious trou- 
ble from electrolytic action. Based upon the ex- 
perience in Melbourne, the inventor of the new 
system believes that an all-brick or concrete tun- 
nel could be thus built at a less cost than for an 
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yniined cast-iron tunnel, and it would be totally 
free from danger of the kind mentioned. 
The following comparative tables of quantities 


are given from actual experience with the two 


systems; 


FIG. 1—TUNNEL EXCAVATION IN THE CENTRAL LONDON RY., LON- 
DON, ENG., SHOWING INTERIOR OF GREATHEAD SHIELD AND 


Plication of inlet and egress passages at stations, 
with relatively greater discomfort to passengers; 
third, inability to switch over en route. 

In the construction, the need of rapid accelera- 
tion and quick braking, without greatly increased 


THE ELECTRIC CHAIN CUTTER USED. 


Quantities Per Lineal Foot for a 7-ft. 6-in. Circular Sewer. 


Cast-iron 

lining. lining. 
Bolts, WS. eee 
Concrete, cu. yds. ... 1.07 1.23 
Rendering, sq. yds. . 2.70 2.70 
Wood ribs, B. M. . 82 
Boarding, B. M. ... 55 
Ratle, page cee 6 


To the above must be added labor and plant. 
Quantities Per Lineal Foot for 4-ft. 3-in. Sewer. 


-iron Wood 
lining. lining. 
40 


Add labor and plant for erection. 
Any further details regarding this process may 


be obtained from Mr. Wm. H. Breithaupt, M. Am. . 


Soc. C. E., 35 Nassau St., New York city, who is 
the representative of the inventor, Mr. Dunlop, in 
the United States. 


SOME NOTES OF THE CENTRAL LONDON RAILWAY. 
By Gilbert Rosenbusch, M. E.* 


While conducting tests on the first elevator in- 
stalled by the Sprague Electric Elevator Co., of 
New York (Eng. News, Nov. 3, 1898), for the 
Central London Ry., it was my good fortune to 
be able to inspect this interesting underground 
railway, and to procure, through the courtesy of 
Mr. Cowperthwaite, assistant to Sir Benjamin 
Baker, the chief engineer, some photographs of 
the tunnel work. These are here reproduce as 
being characteristic and of interest to American 
engineers, 

This road, it will be remembered, consists of 
twin deep level tunnels, constructed with the aid 
of the well-known “Greathead” shield system. 
The principal reasons for using twin tunnels with 
a single track in each, one for up trains and one 
for down trains, in preference to a double track 
single tunnel were: First, the lower initial cost; 
second, ability, by reason of small diameter and 
change of relative position, to remain under the 
roadway proper; thus complying with the acts of 
Parliament which precluded the right of way 
under private property; third, avoidance of the 
possibility of collisions as the resultof derailment; 
fourth, maintenance of ventilation due to the 
draft caused by continued passage of trains in 
one direction only. 

The objections to this method were: First, in- 
creased cost of maintenance of way, inspection 
and signaling; second, increased cost, and com- 


*Engineer with the Sprague Elec ‘evator Co., 44 
Broad St., New York au. ee 


power consumption, or wear and tear on the run- 
ning equipment, was provided for by “peaking” 
the road bed at each station, the approaching 
grade being 1 in 30 and the leaving grade 1 in 60. 
Otherwise, the road bed is practically level; the 
depth at various stations varies considerably, be- 
ing from 40 ft. to over 100 ft. The majority of the 
work being through black London clay, which is 
extremely hard and dense, air pressure is gener- 


FIG. 2.—ENTRANCE TO AIR LOCK IN 11%-FT. TUNNEL, CENTRAL 


open only toward air pressure, locks being found 
unnecessary. This air chamber is held in place 
by a brick bulkhead, 12 ft. thick, also shown in 
the figure, which takes the pressure of the air on 
the remaining area of the tunnel (about 165 tons). 


- 


LONDON RY. 


The men employed work on 8-hour shifts, being 
taken only with a doctor’s certificate of sound- 
ness. They receive pay for time and a third, and 
are furnished with hot coffee at the air locks when 
they desire it. 

The air compressors are situated in the open 
on the street level, the supply pump opening be- 
ing kept close to the heading, thus insuring a 
constant supply of fresh air. The air-lock tender 


TUNNELS. 


ally dispensed with, being used only at the Shep. 
herd’s Bush end, where gravel was encountered, 
and again where the work went under the sup- 
porting piers of the Holborn Viaduct at Chan- 
cery Lane, where a pressure of 20 Ibs. per sq. in. 
was used. At these places air locks were neces- 
sary, and Fig. 2 shows the entrance to one of the 
air lock chambers. These entrances are boiler 
shells about 7 ft. in diameter, and about 10 ft. 
long, or sufficiently large to hold two loaded muck 
wagons. The doors are hinged, and, of course, 


has telephonic communication with the compres- 
sor room. 

The tunnels are driven by a steel shield worked 
with six hydraulic jacks operated by a hand pump 
and cutting out a tunnel 1 in. larger in diameter 
than the outside of the tunnel lining. This lining 
is built up of cast-iron rings 18 ins. wide, and 
consisting of 6 segments and one key, the latter 
having parallel sides is slipped in from the front 
after the 6 segments are in place. These seg- 
ments weigh in the neighborhood of 5 English 
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hundred-weight (560 Ibs.), and the contract for 
furnishing them was sublet to a number of foun- 
dries, because of the enormous quantity of cast 
iron involved. In the small tunnels they are 
erected by hand and bolted together in place, fol- 
lowing as closely behind the advancing shield as 
working room will permit. The finished inside 
diameter is about 12 ft., with a working diamete: 
of 11% ft. The resulting series of circumferen- 
tial and longitudinal joints are rust calked with 
sal-ammoniac and metal filings, and then care- 
fully grouted. In places where the soil was of 
softer character a traveling bucket excavator, 
shown in Fig. 1 (also Eng. News, May 19, 1898), 
was used to great advantage, the moving mech- 
anism being mounted on a wooden boom so as to 
be pointed at any spot desired, like a derrick. 

As the shield bores 1 in. in diameter larger than 
necessary, a \%-in. recess is left all round the iron, 
which permits of an outside water-tight lining 
This is done by forcing through holes in the seg- 
ments by air pressure a grout of hydraulic lime 
which sets in about 15 minutes, thus affording ad- 
ditional proof against the entrance of water to 
the tunnel. 

The road bed proper is built up in the tunnel 
to the proper level by filling in with concrete, 
with a top layer of cement, on which are laid 
longitudinal wood stringers upon which the 100- 
lb. rails, are bolted. The resulting low head room 
precluded the use of motor cars unless the car 
bodies were made like those used by the Waterloo 
& City road, in which, however, valuable seat 
room is sacrificed, owing to the large and high mo- 
tor required. The company, therefore, adopted a 
locomotive system. (Eng. News, June 9, 1898.) 

At stations the tunnel is enlarged for a length 
of about 500 ft. to 21 ft. in diameter to take a 
platform. An excellent idea may be gotten of this 
arrangement from Fig. 3. It will be noticed that 
where the twin tunnels enter the station tunnel, 
the latter is, for a short distance, considerably 
larger in diameter. This enlargement was allowed 
for the setting up of the shield. 

Of course where the tunnels are on different 
levels, and have different vertical center lines, 
two enlarged station tunnels are necessary. These 
station tunnels, which are constructed exactly 
similarly to the smaller road tunnels, will be linea 
with a white vitreous material 1 in. in thickness 
bedded into cement, and having the effect of, ana 
doing the duty of, glazed brick at a much reduced 
cost. 

The station tunnels were also constructed with 
shields, which were made 22 ft. 10 ins. in diame- 
ter and 6 ft. in length. They were built of two 
cast-iron rings, strengthened and braced by steel 
stringers, running vertically and horizontically. 
A central diaphragm of steel plate was bolted be- 
tween the two cast-iron rings. Each ring was 
made up of 22 segments, and there was a hy- 
draulic ram for each segment. 


LIFE ON A RAILWAY SURVEY IN THE WOODS. 


We are indebted to Mr. E. T. Abbott, of Minne- 
apolis, for a photograph, reproduced herewith, of a 
railway location party equipped for a fifty-mile 
survey in the forests of Minnesota and Wisccnsin, 
last October. In a breezy letter accompanying the 
photograph, Mr. Abbott wrote: 


Those who take their luxurious ease in parlor cars, after 
the road is built, ought to get a taste of the life of the 
men who first laid out the route over which they ride in 
such comfort. At this time of year a ‘“‘bell-ringer’’ is 
necessary in surveying in the woods to prevent some city 
“*pot-hunter” taking a shot at you for a deer. Notwith- 
standing our precautions, twice during the fall some one 
of my party has been fired at with a Winchester rifle. 
Thanks to bad marksmanship, however, no harm was 
done. Wolves are numerous, and we have occasionally 
had to keep fires all night to keep them away from the 
camp. 

It may be of interest to know the contents of the kit of 
supplies, which we packed on our backs in our fifty-mile 
survey,so I append it as follows: One 12x14-ft. 10-oz. duck 
tent, 14 pairs blankets, 2 axes, 1 tin bake oven, 1 frying- 
pan, 6 tin cups, 6 tin plates, 6 knives and forks, 6 spoons, 
1 bread pan, 1 dripping pan, 1 wash basin, 25 Ibs. flour, 
25 Ibs. ham, 10 Ibs. bacon, 6 Ibs. corned beef, 3 tin pails, 
2 Ibs. tea, 10 Ibs. coffee, 5 Ibs. butter, 10 Ibs. mess pork, 
10 Ibs. sugar, 20 Ibs. canned peaches, beans, baking 
powder, condensed milk, etc.; 25 Ibs. extra clothing, rub- 
ber sheets, etc., etc. No guns, revolvers, cards or whiskey. 


All the above was carried in the packs shown in the 
photograph. 

The bags with shoulder straps, which are shown 
in Mr. Abbott’s photographic view, call to mind 
another form of “pack,” the making and carrying 
of which are fully illustrated by the sketches on 
the opposite page. To make this pack a tarpaulin 
and a “tump-line,” or “pack-strap,”’ are needed. 
The tarpaulin may be from 7 to 8 feet square, and 
is useful for many other purposes, particularly to 
lay on the ground under the blankets. The tump- 
line consists of a head-strap of leather about 3 
ins. wide by 2 ft. long, to each end of which are 


half century following increased dimensions {, 
ships themselves. 

In 1848, Lloyd’s Register of British and ) reign 
Shipping shows that the commerce of the wor 
was almost altogether carried in sailing vesse), 
built of wood. There were only 121 steamers 
afloat in that year, and only 36 of these wer. pyj); 
of iron; and of the 10,579 sailing vessels descripeq 
only 79 were built of iron. The developmen: prio; 
to this date had been slow and tentative. Tp. 
first attempt to propel vessels by steam ) owe; 
was made in Barcelona, Spain, in 1543; tien jp 
France in 1707; in England in 1736; in the Unite, 


BLAZING THE WAY FOR THE PALACE CAR; RAILWAY SURVEY PARTY EQUIPPED FOR A 
FIFTY-MILE TRIP THROUGH THE WOODS. 


attached leather thongs about 7 ft. long. A pack 
so made is thoroughly waterproof and may be va- 
ried in size and form to suit the nature of its con- 
tents. 

Mr. Abbott does not state what time was spent 
on his survey, but his list of provisions shows that 
he carried 25 Ibs. of flour and about 50 lbs. of 
meat. This proportion is not in accord with the 


' experience of a member of the staff of this journal 


who has spent some thirty months surveying in 
six different seasons, on Canadian Government 
work. His notes show the average consumption of 
the staples to be 2 Ibs. of flour and 1% Ibs. of pre- 
served meat (salt pork, ham, etc.) per man 
per day. 


MARITIME COMMERCE; PAST, PRESENT AND FUTURE. 


At the fiftieth meeting of the American Associa- 
tion for the Advancement of Science, at Boston, 
Mass., Mr. Elmer L. Corthell, M. Am. Soc. C. E., 
presented a paper with the above title, of which 
the following is an abstract: 

The purpose of the paper is to note the changes 
that have taken place in the last half century in 
the methods of maritime transportation, from sail 
to steam, and from wood to iron and steel. It 
deals with the effective carrying power of the 
commercial navies of the world, the dimensions of 
ocean vessels and the facilities of harbors and 
ports. Mr. Corthell, from such data as are availa- 
ble and within the limits of future and unfore- 
seen conditions, attempts to estimate the dimen- 
sions of vessels, and the requirements in harbor 
approaches fifty years hence. He does this so 
that those having to do with public works of this 
description may at least form some idea of what 
may be demanded of them in the future. He 
plots these results in diagrammatic curves; and he 
approximately projects these curves forward 
twenty-five or fifty years. In obtaining this infor- 
mation, he has personally visited some forty ports 
of Europe; consulted those qualified to give an 
opinion, and has carefully studied a great list of 
authorities given in the paper. The chief end ot 
all these studies is to ascertain the depth and di- 
mensions to be given to sea-approaches to har- 
bors, to meet the possible demands of the next 


States by John Fitch in 1787; then by Robert Ful- 
ton in 1807, and on the Clyde in 1812. At the lat- 
ter date steam navigation may be said to have 
been fairly under way. The first steamer to cross 
the Atlantic was built in the United States, at 
Savannah, Ga., in 1819, by John Stevens. But 
steam was only an auxiliary to sails. The first 
British Atlantic steamer was the “Royal Will- 
iam,”’ built in Quebec in 1831, and it crossed in 
1838. The first Cunarder crossed in 1840; the first 
steamer of the Collins Line in 1848; and the first 
vessel fitted with a screw propeller was_ the 
“Francis B. Ogden,” built by Capt. Ericsson in 
1837. The first screw steamer to cross the Atlan- 
tis was the “Great Britain,” in 1845, and she was 
also the first iron steamer to cross the ocean 

The fastest passage, between Liverpool and New 
York, up to 1840, was made by the Cunarder ‘'Eu- 
ropa,” in 11 d. 3 h.; in 1852 this time was reduced 
by the Collins Line’s “Baltic” to 9 d. 13 h. The 
“Royal William,” above referred to, made the 
passage from Quebec to London in a little over 4!) 
days. She was 160 ft. long, 44 ft. beam, 17%; ft. 
deep and 363 tons’ register, or about the size of 
an ocean tug of the present day. 

Mr. Corthell does not note the comparative di- 
mensions of modern ocean steamers, their sailing 
time, etc., as these are matters of record 
elsewhere, but he proceeds to generally point out 
the effects of the continued increase of steam nav- 
igation, in all lines, in the last fifty years. The 
increase in the number, size, speed and economy 
of steamships has augmented the amount and de- 


creased the relative value of goods transported. 


This economy makes it now possible to transport 
goods of low values long distances; it has brought 
new countries into the commercial field, and the 
sources of supply are brought nearer to the mar- 
kets. The beneficial change is not confined to 
the sea, as canals and railways have in a similar 
manner covered immense. distances on land and 
provide transportation for districts far removed 
from the sea-board. And in the case of railways, 
the gain is in continually increased hauling 
power and car capacity; the latter having in- 
creased from an average of 10 tons to 30 tons, and 
even 50 tons, 
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In 1848, coal, grain, timber and metals, all ar- 
ticles of relatively low values, were transported in 
the ratio of 9,000,000 tons of these to 7,000,000 
tons of more valuable merchandise. This ratio is 
now as 120,000,000 tons is to 65,000,000 tons of the 
more valuable goods. This decrease in transpor- 
tation cost has doubtless had very much to do 
with the notable fall in prices in these fifty years, 
as the average prices of all articles of consump- 
tion were about twice as much in 1848 as in 1898. 
In this period the effective horse-power of all 
steam vessels afloat has increased from 2,000,000 

40,000,000 IL HP. 

In referring to the diagram given in the paper, 
we tind these curves of special interest, made by 
taking the average of 20 of the largest steam- 
ships; Average length: 230 ft. in 1848; 541 ft. in 
1SWS; possible 1,000 ft. in 1948. Average 
beam: 36 ft. in 1848; 61 ft. in 1898; 100 ft. 
in 1948. Average depth: 23 ft. in 1848; 39 
ft. in 1898; 43 ft. in 1948. Average loaded 
draft: 19 ft. in 1848; 29 ft. in 1898; 33 ft. 
in 1948. Average speed in knots: 9 knots 
in 1848; 18 knots in 1898; 24 knots in 1948. 
Average tonnage: 1,430 tons in 1848; 10,- 
717 tons in 1898; 30,000 tons in 1948. 
Speed in knots of the fastest steamships: 
10 knots in 1848; 22 knots in 1898; 30 knots in 
1948. Number of dry-docks, 500 ft. long and more: 
23, in 1881; 75 in 1898; 176 in 1948. 

The curves of general features give the follow- 
ing general rate of growth: Total number of sail- 
ing vessels, 56,281 in 1873; 29,315 in 1898; 10,800 


2.—Upon the pad thus formed lay first your blankets: 
then anything hard you have to pack—say an instrument 
box; on top of this place all the soft things you can. 


in 1948. Total tonnage of sailing vessels, 14,- 
185,886 in 1878; 8,894,732 in 1898; 3,241,000 in 
1948. Average tonnage of sailing vessels, 252 tons 
in 1878; 303 tons in 1898; 300 tons in 1948. Total 
number of steamships, 242 in 1848; 5,148 in 18738; 
11,271 in 1898; 16,685 in 1948. Total tonnage of 


steamships, 74,700 in 1848; 4,328,193 in 1873; 17,-. 


889,006 in 1898; 45,000,000 in 1948. Average ton- 
nage of steamships, 310 tons in 1848; 841 tons in 
1873; 1,587 tons in 1898; 2,700 tons in 1948. Power 
of steam and sail, in millions of tons, on the basis 
of one ton of steam equivalent to three tons of 


3.—Fold the blanket and paperia from top and bottom 
over all; then take hold of the head-strap and each end 
of the > alternately, haul them tight until you 
have puckered the ends of the tarpaulin close over the 
contents. Make a half-hitch of the tie-strap round the 
head-strap at either end. 


sail, 164 million tons in 1848; 27 millions in 1873; 
62% millions in 1898; 138 millions in 1948. Weight 
of seaborne commerce, in millions of tons, 26% 
million tons in 1848; 118 million in 1880; 201 mil- 
lion in 1898; 435 million in 1948. 

If the growth of the tonnage in the principal 


ports of the world be compared with the general 
increase of commerce, we have additional evidence 
of the remarkable increase brought about by 
steam transportation. Selecting twelve charac- 
teristic ports, and commencing with 1832, when 


1.—First spread 
across it, with the tle-straps from two to three feet apart, 
depending on the size of the pack; then fold the ends otf 
the tarpaulin over the tie-straps. 


our tarpaulin; lay your tump-line 


steam navigation was practically not in existence, 
we have the following: 


1832, total tonnage of arrivals................. 4,832,828 


The draft, or depth, of vessels is now restricted 
by the depth and width of channels in harbor en- 
trances and through outlying bars, or river chan- 
nels, leading to basins and docks. The author 
says that if these dimensions are not increased 
the size of steamships will not much further in- 
crease; and in such case the limit of the carrying 
power and economies of commerce is in sight. 
Further, and according to Dr. Francis Elgar, the 
designer of the “Campania” and ‘Lucania,’ if 
the draft of the ship were not restricted, the form 
of section in the hull could be improved by giving 
it more rise of bilge and an easier curvature. And 
as the displacement is increased by increase of 
draft, the power required to drive a ton of dis- 
placement at a given speed is reduced. Hence, 


4.—Bring the remaining part of the ends of the tie- 
straps across and around the bundle; then take hold of the 
head-strap at either end and lift. 


increase of draft does not mean a proportionate 
increase in engine power, even when such increase 
is obtained merely by extra immersion without 
any improvement in form, such as would ather- 
wise be possible. The advantages of increased 
draft would be felt more in a seaway than in 
smooth water, as the lower part of the hull would 
be less affected by the wave surface, and better 
and more constant immersion could be given to 
the propellers. 

The engineer must here assist the naval archi- 
tect in any further development in maritime 
transportation. All that the employers of engi- 
neers have thus far felt justified in doing or ex- 
pending the engineer has done or is doing. But 
it is safe to say that, in the near future, no port 
in the world will be classed as a first-class port 
which will not readily admit vessels drawing 30 
ft. of water. This means 35 ft. in the entrance 
channels through sea-bars; 32 ft. in river chan- 
nels and other entrance approaches, and 31 ft. in 
harbors and basins, and alongside docks and 
wharves. 


As to what is being done to secure this depth 
we have the Suez Canal, the key to the harbors of 
Europe and Asia, built with a depth of 26 ft.,. 
deepened to 284 ft., and pianned for 30 ft. The 
Amsterdam Canal has been deepened from 23 to 
30 ft.; the new Kaiser Wilhelm Canal has about 
30 ft.; the Liverpool channel has 30 ft. at low 
tide, or a channel entrance depth of from 27 to 57 
ft., according to tide; Southampton has 30 ft., and 
New York will soon have 35 ft. at low tide; Bos- 
ton and Philadelphia will have 30 ft. New Or- 
leans is asking for a least depth of 35 ft. over the 
bar and 32 ft. in the South-West Pass and the 
River; Galveston, under present plans, wiil have 


5.—Throw the pack over the head onto the shoulders; 
settle the head into tne hkead-strap, easing the backward 
pull by grasping the strap with the hands; then off you go 
30 ft.; Antwerp has a sea-entrance of 30 ft., h 


river depth of 31 ft. at high water, and a project- 
ed port depth of 32% ft.; Hamburg, in the near fu- 
ture, will have a deep channelway to the sea ade- 
quate for the largest vessels. 


THE NEW DOUBLE SCREW FERRY STEAMER “ BERKE- 
LEY,” OF THE SOUTHERN PACIFIC CO. 


One of the largest ferry steamers which we now 
recall has just been put in service by the Southern 
Pacific Co. on its San Francisco Bay ferry line 
between the foot of Market St., San Francisco, 
Cal., and Oakland Pier. This vessel has been 
named the “Berkeley,” for the city of Berkeley, 
Cal., located on the eastern side of San Francisco 
Bay, and the seat of the University of California. 
It was designed and built by the Union Iron & 


6.—And if, after a mile or so, the bundle feels irksome, 
you may make a change by putting the strap across the 
chest and letting the pack fall so that its we'ght rests on 
the ribs. 
Shipbuilding Works, of San neem Cal., after 
the general specifications of the Southern Pacific 
Co. Mr. J. Kruttschnitt, Vice-President and Gen- 
eral Manager of the railway company, has fur- 
nished us with the general details and dimensions 
of the steamer, which are given here. 

The “Berkeley” is a double screw steel boat, 
driven by engines of the inverted cylinder, dilrect- 
acting, triple expansion type. The hull is con- 
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structed entirely of steel, and has, including the 
bulkheads at the ends of the screw shaft, seven 
complete steel bulkheads without openings below 
the main deck, and two bulkheads with small 
openings for the transfer of coal from the bunk- 
ers to the boiler room. Between these bulkheads 
are located the crew’s quarters, engine room, 
boiler room, restaurant, wine room, and toilet 
room. Access to these various compartments is 
had only from the main deck, making the boats 
safe against sinking in case of damage to the hull, 

The main deck has a seating capacity of 580 


intendent of Streets, are successfully and econ- 
omically made by first picking up the surface with 
spikes attached to the wheels of steam rollers, 
then giving the street a light dressing of stone 
and rolling it. , 

The Ferry Division of the Street Department 
has installed electric motors for assisting teams 
on and off the boats at extreme stages of tide. 
The running time of the boats has been improved 
by the installation. 


Concrete gutters in place of macadam have been 


FIG. 1.—THE NEW SCREW FERRY STEAMER “BERKELEY” OF THE SOUTHERN PACIFIC CO. 


The Union Iron & Shipbuilding Works, San Francisco, Cal., Builders. 


passengers; a toilet room, reached by a stairway 
from the saloon deck, and two driveways for bag- 
gage and for mail and express trucks and wagons. 
A single stairway at each end of the boat con- 
nects the main and saloon decks. The saloon deck 
has a seating capacity for 997 passengers in the 
cabin, and for 132 outside, making the total seat- 
ing capacity of the boat, 1,709 passengers. 


The cabin seats are constructed of perforated 
black walnut on teak wood frames. The floor 
covering is interlocked rubber tiling. The cabin 
is painted dead white with gold leaf ornamenta. 
tion. The clear-story is glazed with art glass. 
Ventilation and heating is provided for by the 
pienum process, pipes being provided for the inlet 
of fresh air and the efflux of vitiated air. The boat 
is lighted throughout by electricity. 

The rudders of the boat are operated by a steam 
steering gear. A special feature of this boat is 
its numerous large windows, glazed with plate 
glass, and set at such a height from the decks 
that an unobstructed view of the bay of San Fran- 
cisco can be had from all the seats. Under or- 
dinary running conditions, the trip between San 
Francisco and Oakland Pier, 44% miles, is made in 
17% minutes. The principal dimensions and de- 
tails of the vessel and machinery are as follows: 


Length inside rudder 260 
Depth molded at guard ...........000eeeeee: 16 ft. © ins. 
Depth molded at center 
Two—one at each end. 
Revolutions per mimute 125 
Registered tonnage, BTOSS 1,945 tons. 
Registered tonnage, net 1,245 “ 
Type of boilers ........ 
Horse-power ...... 1 


Boiler pressure .. 
Cylinder diameters 

Second story landings are provided and used at 
both the San Francisco and the Oakland Pier de- 
pots, a large proportion of the passengers being 
thus handled to and from the depots on the saloon 
deck level. Referring to the illustrations, Fig. 1 
is a general view of the vessel; Fig. 2 is a view on 
the saloon deck, showing the arrangement of the 
seats and the appearance of the interior finish and 
decorations; Fig. 3 gives half transverse sections 
of the steamer through the engine room and boiler 
room, and Fig. 4 is a plan of the hull. 


NOTES FROM RECENT REPORTS OF CITY ENGINEERS 
AND OTHER MUNICIPAL OFFICERS. 


Repairs to macadam streets in Boston, accord- 
ing to the last report of Mr. Benj. Wells, Super- 


found necessary on the Commonwealth Ave. 
Boulevard, in Newton, Mass. Such gutters were 
included in the original estimates, but as the work 
progressed it was thought that they could be dis- 
pensed with. It was found that the combination 


lows: Name of city; year of return; re; 
price; percentage of correction; corrected 
for 5,10 and 15-year guarantees; securityreq» 
cash reserve and bond; kind of asphalt .ig 


“ amount laid, and remarks. Mr. Fisher to. pi, 


original figures from replies to a circular sen ; 
by himself, from a report by Mr. F. W. Cap. \len, 
City Engineer of Minneapolis, and from 
made while on tours of inspection to other « 
These figures should be suggestive to thos: ity 
officials who are met with wild statements re: .rq- 
ing the low comparative cost of paving in © he, 
cities, without regard to the relative charac: » of 
the work and local conditions. 


A report on the apportionment of the cost of a 
proposed joint outlet sewer for a small section of 
Newark and a number of adjoining or near-by 
communities, has recently been made by Mr. A'ex. 
Potter, Assoc. M. Am. Soc, C.E., of New York city. 
Mr. Potter reviews at some length the methods 
employed heretofore in the distribution of the cost 
of joint municipal works, and finally recommends 
a plan summarized by him as follows: 

The apportionment recommended will be based upon th. 
amount of sewage contributed by the possible ultimate 
population of each district or municipality, determined by 
a detailed examination of the physical characteristics ang 


environments of the various municipalities, and a study of 
the water supply of each. 

Further, t.at the absolute right shall be granted «ach 
munici ty or district to own, control and dispose of 
so much of the cubical capacity of the outlet sewer as is 
proportionate to the percentage of the total cost of the 
— outlet which is borne by each municipality or dis- 


Unfortunately, so limited a number of copies of 
this report were printed as to make their distribu- 
tion, on application, impossible. 


Heavy rainfalls in Philadelphia are cited in the 
last report of Mr. Geo. 8S. Webster, M. Am. Soc. C. 
E., Chief of the Bureau of Surveys, as follows: 


FIG. 2.—VIEW ON SALOON DECK OF THE SOUTHERN PACIFIC CO.’S FERRY STEAMER 
“BERKELEY.” 


of frost aad moisture was causing the disintegra- 
tion of the macadam, and that wheel ruts were 
cutting down to the foundation. Contracts were 
let in 1897 for putting in 3-ft. gutters on all the 
steeper grades. Mr. H. D. Woods, M. Am. Soc, C. 
E., is City Engineer of Newton. Mr. Wood’s re- 
port for 1897 contains a review of work done dur- 
ing the year in the abolition of grade crossings, 
illustrated by numerous reproductions of photo- 
graphs. 


A special feature of the last report of Mr. E. A. 
Fisher, M. Am. Soc. C. E., City Engineer of Roch- 
ester, N. Y., is a table showing the cost of asphalt 
paving in a number of cities when reduced to a 
proper basis of comparison with Rochester, or- 
dinary excavation and a 6-in. concrete foundation. 
The consecutive columns in the table are as fol- 


June 8 to 9, in 21 hours, 2™ ins.; July 19 to 23, 5 ins. 
On Aug. 19, 1.34 ins. fell in 3% hours. The greatest in- 
tensity of rainfall occurred Oct 12, when for a space of 
five minutes the Pe ye was at the rate of ins. 
per hour. Aug. 23, for 15 minutes the rate was 2% ins. 
per hour. At that time the water in the sewer (6 ft. in 
diameter) on Lombard St. near Third St., rose 4% ft. 


The effect of the best material and workmanship 
upon the carrying capacity of pipe sewers is we!! 
illustrated by the extract given below, from the 
last report of Mr. T. Chalkley Hatton, M. Am. Soc. 
Cc. E., Engineer in Charge of Sewers, at Wilming- 
ten, Del. The sewer in question is for foul liquid 
wastes, only, and serves an area of 931 acres, ani 
a population of about 46,500 people. The sewer, 
and tests of it, are described by Mr. Hatton as fol- 
lows: 

The total length of this sewer is 15,102 ft., and its mean 
average fall is 5.75 ft. in 1,000 ft. It is composed of 3,- 
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ogi ft. of 18-in. terra cotta pipe, standard thickness, on a 

ade of 6.5 ft. per 1,000 ft.; 2,106 ft. of 20-in. terra cotta 
a gouble strength, on a grade of 6 ft. per 1,000 ft.; 
~ ft. of 24-in. terra cotta pipe, double strength, on a 
oe eS ft. per 1,000 ft.; and 2,953 ft. of brick and. con- 
oe cower, from “2 X 8% ft. to 5 ft. in diameter, on a 
sete ee tt. per 1,000 ft. Its total cost has been $43,- 
a This includes the amount naid the contractor, in- 
* cops’ salaries, costs for right of way, incidentals and 


wa » expenses. Three per cent of this cost was paid for 


4 


0 


An ideal park system for a large city, according 
to a statement by Mr. John. C. Olmstead, in a re- 
port to the Board of Public Works, of Indianapo- 
lis, should ‘nclude the following: (1) A central 
tract for public buildings; (2) a series of small 
parks; (3) a series of local parks of greater extent 
than (2); (4) one or more large parks in the out- 
skirts, where one may drive for an hour or two 
without going over the same roads twice; one or 
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PROSPECTS OF THE KLONDIKE MINING REGION. 


An interesting story of the ‘“‘boom” in the Klon- 
dike mining region’ is told in a paper by Mr. 
Samuel C. Dunham, in the “Bulletin of the De- 
partment of Labor,” for November, entitled 
“The Alaskan Gold Fields, and the Opportunities 
they offer for Capital and Labor.""” Mr. Dunham 
is an agent of the Department, who made an in- 
vestigation on the ground from Jan. 8, to Aug 1, 
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Half Section through Engine Room. 
FIG. 3.—TRANSVERSE SECTIONS THROUGH ENGINE AND BOILER ROOMS OF THE FERRY STEAMER “BERKELEY.” 


inspection, and when you consider the nature of the work 
this percentage is very small. 

Owing to the nature of the fluids which have to be car- 
ried through this sewer (they being the thick liquid wastes 
from a morocco shop principally, of which a large per- 
centage consists of hair, lime, scraps of skins and other 
heavy matters), and because but a small portion of the 
capacity of the sewer would be needed for many years, 
I was particularly concerned for its ability to keep itself 
clean, and to overcome the liability of stoppage as far as 
possible, the specifications for the pipe, and the laying 
thereof, were made particularly stringent; we insisted 
upon having the best pipe in the market, paying particular 
attention to having them so laid that the flow line of the 
pipe should not be interrupted at each joint by one pipe 
being a little bit igher or lower than its neighbor. We 
used hemp in the joints for this purpose, and succeeded 
in getting an uninterrupted flow throughout, although the 
18-in. and 20-in. pipes were not as uniform either in di- 
ameter or in circular shape as could have been desired, 
but were the best we could get, and I desire to here call 
your attention to the effect upon the capacity of this sew- 
er resulting from this very close inspection; as soon as 
the sewer was finished and examined, I made a 
test of its carrying capacity, having a chance to 
turn into its upper end whatever flow of water 
I desired for this purpose. We procured eight 
cork floats, varying in size from 3% ins. in diam- 
eter to 3 ins. by 6 ins. long, and 1-in. thick, there be- 
ing four different sizes and shapes, one of which was 
loaded sufficiently to guarantee its being constantly sub- 
merged, and its mate being light so that it would float 
upon the top of the water. With the help of three men 
and a stop watch I found the velocity of the water run- 
ning in the 18-, 20- and 24-in. pipes. Averaging the 
velocity of the eight floats, (although I found but little 
difference between the velocity of any of them, the loaded 
ones travelling as fast as the light ones), the result was 
that the velocity in the 18-in. pipe was found to be 5.75 
ft. per sec., the coefficient of friction .011, making its 
capacity 10 cu. ft. per sec., whereas the calculated 
velocity before it was built, was to be 4 ft. per sec., 
its coefficient of friction .015, and its capacity 7 cu. ft. 
per sec. The velocity in the 20-in. pipe was found to 
be 6.8 ft. per sec., its coefficient of friction .01, and its ca- 
pacity 14.8 cu. ft. per sec., whereas the calculated 
velocity was to be 4.14 ft. per sec., the coefficient of fric- 
ton .015, and its capacity 9 cu. ft. per sec. The velocity 
in the 24-in. pipe was found to be 12.47 ft. per sec., its 
coefficient of friction .0075, and its capacity 39 cu. ft. per 
sec., while its calculated velocity was to be 5.47 ft. per 
Sec., its coefficient of friction .015, and its capacity 17 cu. 
ft. per sec, 
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more great reservations, thousands of acres in ex- 
tent; and (6) parkways connecting two or more of 
the parks. Mr. J. Clyde Power is Engineer and 
Superintendent of the Park System of Indianapo- 
lis, and has issued a pleasing illustrated report for 
the year 1897. 


The last report of the Board of Public Works, 


of Detroit, Mich., contains the results of tests of . 


5,296 gas meters, new and repaired. Of 2,780 new 
meters, eight were condemned for registering too 
fast, 4.22% on the average, and four for register- 
ing too slow, averaging 4.67%, and four were con- 
demned for_other reasons. Of 2,439 repaired me- 
ters, 68 were condemned for registering too fast, 
3.98% average, and 22 for being too slow, 5.27%; 
14 were condemned for failing to pass gas, not 
registering, leaking and other causes. Mr. Robt. 
Y. Ogg is Secretary of the Board, and Mr. Henry 
D. Ludden is City Engineer. 


A variety of interesting and useful information 
régurding the streets of St. Louis has been made 
public by Mr. A. N. Milner, Street Commissioner, 
in a pamphlet prepared for general distribution. 
Statistics, extracts from paving specifications, and 
numerous illustrations are included. 


Half Section through Boiler Room. 


1898. We advise any one who thinks of going to 
the Klondike, or of investing in any of its prop- 
erties, to obtain a copy of the “Bulletin” and 
study Mr. Dunham’s paper before concluding the 
arrangements. We quote the following summary: 


The Klondike stampede was unique, and it may be in- 
teresting to survey the situation briefly with particular 
reference to its most fascinating feature, the financial re- 
sult. It isa common assumption among those familiar with 
the uncertainties of mining for the precious metals, that 
every dollar’s worth of gold extracted from the earth 
costs somebody at least a dollar in money or labor. Ap- 
plied to the case under consideration, this assumption is 
far within the bounds of truth. By actual count, 40,000 
men started for and reached the Yukon gold flelds during 
the year beginning with July 15, 1897. It is conservatively 
estimated that 20,000 more undertook the journey, but 
were unsuccessful in their efforts to reach the Yukon. 
It is fair to assume that the average expenditure of these 

),000 men, for outfitting and transportation was $500 
each, or a total expenditure of $30,000,000. It is prob- 
able that the money invested in ocean and river vessels 
and the organization of commercial companies for opera- 
tions on the Yukon would add $5,000,000 to this sum. 
Without considering the large amounts that have been 
absorbed in the capitalization of Klondike mining com- 
panies, a few legitimate and many wildcat, it may safely 
be assumed that this great movement during the year 
following its inception cost the participants $35,000,000, 
and it is equally safe to assume that in the case of 75% 
of the individuals involved, their contributions are an 
absolute loss to them. As against this enormous out- 
lay, we have for the period under consideration, as indi- 
cated by the mint returns, a gross product from the 
Yukon placers of less than $12,000,000. 

Although this statement as to the immediate result of 
the Klondike ‘‘boom”’ cannot be refuted, it would be mis- 
leading if allowed to stand without qualification. The 
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FIG. 4—PLAN OF HULL OF FERRY STEAMER “BERKELEY,” SHOWING BULKHEAD ARRANGE- 
MENT. 


The last report of Mr. E. J. Barrow, City Engi- 
neer of Hamilton, Ont., contains a brief descrip- 
tion of a new sewage disposal plant, the second 
one built by the city. Chemical precipitation is 
used at each plant. The plants are located in dif- 
ferent parts of the city. A plan and sections of 
each plant are given in the report. The first plant 
built was described in Engineering News for Jan. 
28, 1807. 


condition described is almost entirely due to the exag- 
gerated statements as to the extent of the new discovery 
so widely published in last year’s newspapers and maga- 
zines, and should not be permitted to obscure the fact 
that there is now being developed on the Yukon a mineral 
zone of wonderful richness, which will eventually con- 
tribute hundreds of millions of dollars to the wealth of 
the world. The lesson to be learned from the present 
situation is that it will take years of hard work to brin 
the mines up. to their highest point of productiveness, an 
that the country offers ne opportunities for professional 
men or others who are not equipped by nature for the 
most manual labor. 
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A new plan for the maintenance of railway 
rates has been brought forward by the Receivers 
of the Baltimore & Ohio R, R. They have for- 
warded a letter to the Interstate Commerce Com- 
mission, in which they declare at the outset that: 

Within the territory north of the Ohio River and east 
of the Mississippi, the railroad carriers are transporting 
the l..ser part of the interstate traffic at rates less than 
those shown on the published tariffs, filed with your Com- 
mission, which are by statute the only lawful rates. 

This being the state of affairs,and the voluntary 
association of railway companies to discover and 
check discrimination and secret cutting of rates 
having been declared illegal by the Supreme 
Court, the Baltimore & Ohio Co. now proposes to 
appeal to the Interstate Commerce Commission. 
Beginning on Jan. 1, it will maintain on all its 
lines the rates for passenger and freight traffic 
shown on the published tariffs filed with the Com- 
mission, and it announces that if any of its com- 
petitors depart from their published tariffs, the 
aid of the Commission will be invoked to stop 
them. 

The working of this new plan for the mainten- 
ance of rates will be watched with much interest. 
Messrs. Cowen and Murray, the Receivers of the 
Baltimore & Ohio, express the belief that all or 
nearly all of the railways will follow the B. & O.’s 
example and begin to maintain strictly the pub- 
lished tariff rate on Jan. 1. It may be of interest 
to note that by the terms of the Interstate Com- 
merce Law, the charging of a rate different from 
the published rate is made a misdemeanor, pun- 
ishable by a fine not to exceed $1,000. 

The use of steel for large pipe lines is now be- 
coming so common as to attract comparatively 
little attention, unless some departure is made 
from the usual type of construction, or the size 
or length of pipe is something unusual. The con- 
tract for the Coolgardie pipe line, the details of 
which are given elsewhere in this issue, is notable 
for both the mode of jointing the pipe and the 
size of the contract. The line will be 30 ins. in 
diameter and 328 miles long, but will be practically 
rivetless. Each section of pipe will be 28 ft. in 
length, made from two plates, each bent to a half 


circle and joined by two horizontal locking-bars, 
each plate edge being dovetailed into one side of 
a bar and secured there, watertight, by hydraulic 
prescure, as described in our issue of June 9, 1898. 
The ends of the 28-ft. sections will be fitted to- 
gether and the joints formed by an overlapping 
steel ring, or sleeve, calked with lead. It seems 
probable that some other type of transverse 
joints may be used in some cases, whether at 
regular intervals or under special local conditions 
We cannot say. Nearly all the pipe will be made 
from \%-in. steel plates, less than 2 per cent. in 
length, being from 5-16-in. plates. The pipe line, as 
contracted for, differs materially from the recom- 
mendations of the advisory English engineers, 
discussed at length in our issues of Feb. 17 and 
Oct. 13, 1898. This is largely due to the low bids 
received on the style of pipe adopted. The English 
engineers advised the use of 26, 27% and 29-in. 
pipe, according to the head, or velocity; that pipe 
with gas-welded longitudinal joints be used for 
all pipe 4-in. thick or over, and that the pipe be 
laid above ground, on account of the probable 
action of the salts in the soil on buried pipe. The 
last recommendation made necessary expansion 
joints, the design of which we described and ad- 
versely criticised in our issue of Oct. 13. Bids, 
therefore, were invited on 82 miles of welded and 
246 miles of riveted pipe, with the results stated 
elsewhere in this issue. One bidder offered to sub- 
stitute 4ocking-bar pipe for the welded pipe at 
such low figures that negotiations were entered 
upon, which resulted in the adoption of this style 
of pipe throughout, increased to a uniform diam- 
eter of 30 ins., and with \%-in. plates substituted 
for the large quantity of 3-16 plates. The changes 
in size and thickness were effected at an advance 
of only about $100,009 in the total cost of the 
pipe, thus reducing the pump friction and adding 
to the permanency of the line. The adoption of 
transverse joints, that can be calked with lead, 
and the placing of the pipe underground “in most 
cases,” will effect a considerable saving in cost. 
Getting the pipe below ground, and doing away 
with the expansion joints recommended by the 
English engineers are changes greatly for the 
better, we believe. In fact, if the locking-bar and 
ring joints prove satisfactory, we think Mr. 
O’Connor will deserve the highest praise for the 
changes he has made from the design recom- 
mended by the engineers. He has done away 
with all rivets and with changes in the diameter 
of the pipe every 28 ft., which would have been 
caused by placing the sections alternately inside 
and outside of each other. This, coupled with the 
increase in size, ought to decrease the friction ma- 
terially, and thus reduce the pumping expenses. 
When it becomes desirable to sacrifice friction for 
an increase in capacity, through enlarged de- 
mands for water, this can be done, thus delaying 
the necessity for constructing a temporary pipe 
line. In our issue of Feb. 17 we stated that it 
would be foolish to employ an untried invention, 
like this locking-bar joint, on a piece of work of 
such magnitude. But since then, as we have al- 
ready stated, it has been used at Adelaide on 8% 
miles of 26-in. steel pipe, and, we are informed, 
with entire success. The merits of the device are 
certainly worth consideration by American en- 
gineers and contractors interested in steel pipe 
manufacture and use. 


The condition and prospects of the water-works 
of Philadelphia are becoming more and more 
alarming. Urgent improvements are postponed 
from year to year. Little or nothing is being done 
to provide for future needs. Portions of the ex- 
isting works are improperly cared for, some of the 
costly pumping plant being housed under a tem- 
porary board shelter. Nothing is being done to 
check the rapidly increasing waste of water, al- 
though the per capita consumption has reached 
an enormous figure. The character of the water is 
notoriously bad, and has been for years, yet prac- 
tically nothing is done to improve it. The works 
are being slowly wrecked by the refusal of appro- 
priations for their maintenance and improvement. 
The executive branch of the city government has 
pointed out the needs of the water department 
time and again, and pleaded for appropriations. 
But it is all of no avail. Just now some of the 


— 


councilmen are making a great show of virt: 


and 
indignation. We believe most emphaticall, they 
assert, in municipal control of the water-\ ik, 


but if the administrative branch of the cit, 
ernment cannot give us a definite plan for 
water we shall be compelled to contract wit} 
private concern that has the ability to forn 
such a plan. This sounds well, but it is very 
leading. The department of public works, an th. 
bureau of water, have repeatedly asked for a To- 
priations to make investigations of water pur. ca. 
tion, but have never received a cent. Had uch 
appropriations been granted, when first a4 ked 
several years ago, not only plans, but purific. ia 
works, might now be ready. The appropria ions 
having been denied, the water department has 
been helpless during the months and years of agj- 
tation, giving ample opportunity for promoters to 
work out detailed plans meanwhile. To a ity 
councilman who seldom or never drinks wate: ind 
who cares infinitely more for the success o/ his 
party and the length of his purse than for the 
health or interests of his constituents, it may sem 
a light task to prepare plans for the Purification 
of 200,000,000 to 300,000,000 gallons of water per 
day, but to any other mortal the problem bec: mes 
a serious one the moment he begins to give jt 
practical consideration. The cities of Providence, 
Louisville, Pittsburg and Cincinnati have not jiesi- 
tated to spend months of time and thousands of 
dollars in studying the problem of purifying much 
smaller quantities of water, and had Philadelphia 
taken up the study at the same time, with the 
same civic and scientific spirit, it might have 
solved it or been near a solution ere this. 


That Chicago, of all places in the world, should 
be afflicted with a plague of snails must be set 
down as one of the most remarkable occurrences 
of the year 1898. According to a report sub- 
mitted to City Engineer Ericson by Prof. Frank 
C. Baker, snails have appeared in large quan- 
tities in the Lake View water supply, and their 
eggs are found in great numbers upon the screens 
at the opening of the Lake crib. The prospect 
that the mollusks will accumulate in the tunnels 
and finally die and contaminate the water is now 
causing no small anxiety to those responsible for 
the city’s water supply. 

Just why the peaceful snail should choose the 
floating anchor ice around the Chicago intake 
cribs as a place in which to display its reproduc- 
tive powers, must be counted as one of the un- 
solved problems of biology. Its natural habitat 
would seem to be the water supply of Philadel- 
phia; but in recent years that has become too bad 
for even snails to endure. 


A FEASIBLE PLAN FOR THE NEW YORK RAPID 
TRANSIT RY, 


For more than a dozen years has the project for 
an underground rapid transit railway up and 
down Manhattan Island, to be constructed with 
the aid of the city’s credit, been before the public. 
At various times the construction of the road has 
seemed practically assured; but some obstacle has 
always intervened to prevent the actual under- 
taking of the work. The attitude of this journal 
toward the enterprise has been uniformly one of 
friendship. We have held from the outset that 
hardly a great engineering project of the century 
offers so sure a financial success as the project to 
convey passengers up and down the length of 
Manhattan Island, through the central part of the 
most densely populated city in the world, with a 
saving of half or more of the time required for the 
journey. 

But while we have recognized the great merit 
of the scheme as an engineering and financial 
proposition, we have also been well aware of the 
difficulties which have hedged it about. The ex- 
isting Rapid Transit law is a hodge-podge of con- 
tradictions. It prescribes a financial scheme for 
the construction of the road complicated enough to 
prevent any responsible contractor from ever un- 
dertaking the work, and it surrounds the whole 
enterprise with restrictions and red tape enough 
to seal the doom of the most promising project 
that was ever planned. 

We have consistently favored the policy of 
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nd unicipal ownership and control, and in some closing to traffic of the entire street that arrayed comprised in the Boroughs of Manhattan and the z 
ey ” a municipal construction of street railway so many interests against the original Rapid Bronx. 
cs ay — All this has been done, and done successful- Transit enterprise. Its cost, moreover, would be All these facts in connection with a real change 
me F ogee such a hybrid alliance between city and a ‘tomparatively very moderate, and it could be _ in public sentiment toward the Rapid Transit en- 
— peste tion as the New York Rapid Transit ‘act built and operated in sections and extended as fast terprise make the proposition to revive it, on its = 
- bes specshit: was never known on earth. We believe, as its success was demonstrated and the public original lines, a scheme that can be called little i 
te : a fore, that the first step toward the construc- demand warranted. less than Quixotic. 
S- ‘ tion of the New York Rapid Transit railway, is _Of course these proposed express tracks would On the other hand, the need for real Rapid 
he 4 not the amendment, but the repeal in toto of the need to be operated in entire harmony with the Transit up and down Manhattan Island grows 
0- Pe present Rapid Transit act. present surface railways, and this means practi- every year igo the growth of that section of the 
a = Before outlining what should be put in its place, cally that they must be built and operated by an city north of Central Park, and that other and 
ch [) ct us discuss briefly certain engineering aspects arrangement between the city authorities and the much larger section north of the Harlem River. 
d, ee of the enterprise. The most important feature of Metropolitan Street Railway Co. Such an arrange- The speed of the Manhattan elevated trans is 12 
on E the New York Rapid Transit scheme is the pro- ment, if we may trust the evidence of recent out- to 14 miles an hour, including stops. The electric 
Ns < vision of a four-track road with two tracks fol pourings from the oracle that rules our destinies, conduit cars, where streets are not too crowded, 
as : express trains, stopping only at stations two or jg already “in the air,’ and the coming year may make 8 to 10 miles per hour, including stops. 
ri- ae three miles apart, and the other two for local very likely see it placed on a firm basis of fact. These speeds are all right for short trips; but for 
to > trains, stopping at stations 4 mile or so apart. It It may be objected that such a plan of con- long journeys they are far too time-consuming to 
ly ; is proposed that the local trains shall collect pas- struction will not afford the same measure of ben- satisfy the reasonable deman@s of modern life. 
nd ™  sengers at express stations, and distribute them a+ to the city treasury as would have accrued Jt us for a moment see what saving of time 
is . from these stations. We believe that for the pe- from the original plan under which the road was would be possible through such an express tunnel 
he : culiar local conditions on Manhattan Island (enor- to be owned by the city and leased for operation system as we have outlined, with stations, let us 
m 4 mously heavy traffic concentrated in a single di- to a corporation. This is doubtless true, pro- %Y at City Hall, 23d St., 59th St., 90th St., 125th 
an % rection), this scheme promises great benefits to vided the original plan of construction could have St. and the Harlem River. Let us assume a maxi- * 
er oe the public in the saving of time. We are aware been carried out, and provided also that condi- ™um speed of 40 miles per hour for express trains, 
es 4 that it has been criticised, and that some have at- tions had remained the same that they were when and also that stops are made on the average in a 
it " tempted to show that the time saving would be it was planned; but it is quite within the possi- distance of 700 ft., and in 30 seconds’ time; also 
e, es little or nothing over the time of transit by the bilities that they would not have remained the that a distance of 1,500 ft. and 50 seconds of time 
i b. present elevated railways in the case of a passen- me Had the city undertook the construction ®T@ required for the train to attain full speed; 
of 4 ger who has to take first a local train, then an ex- of the Rapid Transit system eight years ago, as it also that an average of 25 seconds is spent at each 
oh : press train, and then a second local train to reach came so near doing, it is quite possible that the station in receiving and discharging passengers. 
la : his destination. If it were proposed to operate diversion of traffic which would have ensued The time of express trains from the City Hall to 
he a the Rapid Transit road by steam locomotives with when the surface roads adopted electricity might the Harlem River, about nine miles, would then 
ve =. such train intervals as are common on the present have made the enterprise a financial failure. be as follows: : 
: elevated railway lines, this criticism would have Past conditions are past, however, and the con- ‘ Seconds. 
considerable weight. But nobody proposes, or has aitions which at present confronts the city are Getting under way tlmes (90 secs, each). 290 
ld proposed for many years, to operate the road in these: Should it obtain legislation enabling it to oe = 5 times (30 =. SEE nas vb s.es as 150 
et that way. With electric motor cars, on both the build the four-track Rapid Transit system as orig- tt 
es iE < local and express tracks, having power enough to inally planned, it is extremely doubtful whether tance leaves 7 miles run at full speed; time to . 
D- Bee make a quick start, and running at as short in- the local lines could obtain sufficient traffic to pay run 7 miles at 40 miles per hour .............. 3 _620 
k 3 tervals as safety permits, it would be feasible to for their operation with the frequent trains and 1,130 
a ay make a very great time saving, in the journey hort train intervals which are essential to the Total time, City Hall to Harlem River. .18 mins. 50 secs. 
ir from New York's business district to its residence .vstem’s usefulness. It is evident that the four- These assumptions of times and distances of ac- 
1S district, even when two transfers have to be track Rapid Transit system, as originally pro- celeration and retardation are made after compar- 
ct made. posed, would never prove profitable from its ex- ison with the resultsof actualtests,and it is worth 
ls The original $50,000,000 plan of the Rapid Tran- press train traffic alone. The long distance traffic noting that they by no means represent the limit 
w sit Commission comprehended a four-track road must be handled in connection with the short dis- of what is practicable. By arranging the station 
or from the Battery up Broadway to the northern tance traffic to make it profitable. Again, should levels on summits with a sharp descending grade 
limits of the city, with Various four-track and the city adopt the plan we have proposed above on either side, the time spent in getting up speed 
1e ; two-track branches, which we need not now de- and construct a system of double-track tunnels and in stopping the train can be considerably re- 
re * scribe. In the modified plan of the commission, 5, express train service only, it must operate duced, thus permitting either a reduction of the 
o- 3 contemplating an expenditure about two-thirds as them in connection with the surface electric roads, time between terminals or an increase in the 
1- z great, the four-track scheme was still adhered to. and probably a system of transfers between the number of stations. The stations, however, should ; 
at § The matter to which we wish to call especial at- surface and underground lines would be a neces- not be placed much closer together than is indi- a 
the four-track scheme Was to secure a paying traffic. cated in the above, except, perhaps, toward the 
d The whole matter, then, resolves itself into this: terminals at either end of the line. The surface 


and it is no longer the best or wisest plan of fur- only, of 

nishing real rapid transit for New York city. the system of combined local and express transit e passe si gs e son ss , ons. Taking : 

ID | When the Rapid Transit scheme was originally UP 224 down Manhattan Island which is so ur- = Av@rage speeds ° the electric surface Ww spi at a es 
planned, the suface strest railways of New York gently needed. That chance is an arrangement mile in 8 minutes, and allowing 3 minutes’ average 

were operated by horses, or in a few instances by With the Metropolitan Street Railway Co. for the wait for an express train, it will be seen that a 

cable traction. The coming year will see practi- ccnstruction and operation of a system of double- passenger could ride half a mile to the City Hall 


. . express station, take an express train to 125th St., 
d cally all the main riorth and south surface lines ‘T@cK express-train tunnels beneath some of its - : Pp “ 
A principal north and south lines, and then take another half-mile ride on an electric 
operated by electricity, and in a manner which 5 
= That such an arrangement could be devised car to his destination, all in about 26 minutes. 
leaves little to criticise. In other words: The local 
#3 which would promise great benefits to the city, Of course the above suggestions for the loca- 
tracks for the New York Rapid Transit Ry. have 
z been laid and are now in operation on the surface 224 would at the same time offer great attractions tion of stations are merely tentative. We have 
. of the streets wf to the railway corporation there is every reason to merely assumed them to make plain that by such 
ul ‘ believe. Whether the Rapid Transit Commission, a combined local and express service as the new 
If posed Tra elieve 
yf the local lines.of the pro the present city authorities, the powers behind el¢ctric conduit railways make practicable, a great 
railway were now completed and in operation, 
a : them, the new state government, and the groups saving can be made in the time required for daily as 
they would be forsaken by travelers for the elec- 
y j of financiers who control the Metropolitan Street travel in this busy city. The benefits of such a 
tric cars on the street surface. Passengers will a 
bi 7 Railway Co. can all be brought into agreement’ time-saving to the city and all its people can 
not walk even a block or two and descend to an 
e upon such an arrangement, is another and far hardly be overestimated. It is greatly to be hoped 
underground station when they can take an elec- i 
. ‘otk ic different question which we shall not attempt to that the Rapid Transit Commission may be able HT 
tric car on one of the surface roads at the nearest 
+4 : answer. to bring about some arrangement between the 
e corner. Further, the rate of speed, including Municipality and the Metropolitan’ Traction Co., 
7 Stops, attained on the present electric conduit roads As we have said above, however, in such a co- by which thie improvement may be brought te ' 
‘ is nearly or quite as good as what the proposed operation between the city and this corporation y whic 8 Pp | 
, local trains of the New York Rapid Transit Ry. lies the only real hope for the Rapid Transit enter- P48s. . 
: could make, prise. Besides the reasons for this that we have : 
“ If these facts are fully understood, it will be at already set forth, there are others of equal or LETTERS TO THE EDITOR. ‘ 
once seen that all that is required for the carrying greater force. As everyone knows, the proposi- 
‘ out of the New York Rapid Transit enterprise, tion to carry out the enterprise on its original One-Story Buildings with Saw-Tooth Skylights for i 
x with practically the same measure of public bene-__lines, with the aid of the city’s credit, has ngs a Weaving Mills. Pt 
Proposed, is to build two-track against it both Sir: I have noticed with some curiosity the recent dis- 
tunnel roads, for express trains only, beneath some _ the political leaders whose wor cussion in your journal shout the one-story taotery at 
' of the principal north and south lines of the pres- influence in shaping legislation at Albany. - Hammond, Ind. (Engineering News, Dec. 8, 1808), be- 
t ent electric conduit system. sides this, the real estate owners of the city look suse it seems to have been considered as a novelty in 
i Such a two-track tunnel could be built without askance upon the proposition that under a sep- fa -tory construction. As a matter of fact, there have been . 
, / ny difficulties from the destruction of vaults, the arate county organization further bonds in unlim~- jo jess than six buildings of this type, with large “sew- i 


interference with building foundations, and the ited amount can be saddied upon the real estate tooth’ skylights, built in the Eastern States from designs 
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made by me within the past three years, one of them cov- 
ering over two acres in one room. I would not express 
any opinion as to the merits of this construction for the 
purposes of the printing company referred to in your arti- 
cles, as I think a building should always be designed with 
especial reference to the use to which it is to be put, but 
for the purposes of weaving, for which all of the build- 
ings designed by me were intended, there is nothing that 
can equal it. It is an ideal construction for this pur- 
pose. I believe I was the first to adopt it to any extent, 
in the form I have designed, with the very large glass sur- 
face, and adapted to New England climatic conditions. 
The objections you speak of, on the score of fire risk, 
were fully considered, and, while there is some force in 
them, they were insignificant in comparison with the great 
advantage gained, by obtaining a perfect and uniform 
light, which is the paramount desideratum for weaving. 
Yours truly, F. P. Sheldon. 
Providence, R. I., Dec. 10, 1898. 


Do They Get Their Engineering Work for Nothing? 

Sir: A town in the Middle West, having a population 
of about 4,500, desires to put in a first-class municipal 
water-works plant. The mayor invites engineers to sub- 
mit prices for making plans and specifications for the 
proposed plant. After receiving bids for performing the 
engineering services, the town council decides that better 
and more economical results can be obtained by asking 
contractors and builders to furnish their own plans and 
specifications and estimates of cost. It would be interest- 
ing to hear from any one knowing the actual experience 
and results of other towns proceeding in a similar manner. 


An Engineer. 
Kansas City, Mo., Dec. 21, 1898. 


{In asking for bids for a bridge, or a pumping 
engine, or any piece of machinery whose design 
can be determined by the manufacturer with com- 
paratively little regard for local conditions, there 
ig much to be said in favor of the plan of permit- 
ting the bidder to make his own designs. In con- 
structing a water-works or sewerage plant, on the 
other hand, it is absolutely necessary that com- 
pleted surveys be made, before any intelligent 
design and estimate can be prepared. The town 
can have one survey made by a competent en- 
gineer, and a design made upon that survey; or it 
can require that every contractor who submits 
a bid shall go to the expense of making a survey 
and design on the chance of getting the contract. 
The latter course will certainly result in crude de- 
signs and high bids. Business experience teaches 
that those who try to get something for nothing 
generally fail in the attempt. The same rule holds 
good in the conduct of municipal business.—Ed.] 


Cenceraing Hydraulic Dredging Patents, 

Sir: I have just read in Vol. XL. of the Transactions of 
the American Society of Civil Engineers the very interest- 
ing paper presented by J. A. Ockerson at the Annual Con- 
vention in July last, entitled ‘“‘Dredgers and Dredging on 
the Mississippi.’’* I cannot spare time to notice this as 
I would like, but there is one matter in the discussion of 
this paper upon which, in justice to my licensees, I feel 
callea upon to make brief comment. This would have been 
done at an earlier date but for the fact that my absence in 
Europe prevented it from falling under my notice. In 
Prof. Haupt’s discussion of this paper there occurs the 
following: 

Under the subdivision of water jets., etc., the writer 
(Mr. Haupt) is impressed with the failure to refer to the 
pioneer and basic patent for the system of removing spoils 
from the bed of a river or bay by means of rotary cutters 
with inward delivery, centrifugal pumps and flexible dis- 
tributing pipes as issued to Mr. A. B. Bowers, C. E., of 
San Francisco, and which has been applied so extensively 
in various modified forms on rivers and harbors, to the 

reat benefit of commerce. The claims of the patentee 
foe been uniformly sustained by the United States Courts, 
and the inventor’s time is consumed in efforts to protect 
his interests, the history of which reads like a romance. 
Active opposition to an invention is, however, the best 
evidence of its merit. These dredges were used at St. 
Louis, on the Mississippi; on the Chicago drainage canal; 
at Seattle. Tacoma, Alameda Bay, and, in modified forms, 
on the Atlantic and Gulf coasts, with great effect. 

Now, Mr. Ockerson’s connection with the commission 
for the improvement of the Mississippi River, especially 
in connection with the references giving in his closing 
paragraph, are such as to make his statements authorita- 
tive. But, in view of my suit against the United States 
for infringement of my patents, in the use of this appara- 


. tus, it could not be expected of Mr. Ockerson to state that 


under the numerous decisions of the United States Cir- 
cuit, and Circuit Court of Appeais, much of the more in- 
dispensable portions of these machines are covered by the 
Bowers’ patents. On the contrary, I marvel at his fur- 
nishing the facts that prove my contention, and had he let 
the matter rest here, I should have had abundant reason 
to be grateful for the service rendered. But, replying to 
Mr. Haupt, he says: 

In reviewing the discussion it may be well to state that 
the author did not intend to exhaust the subject in the 


*Eng. News, Oct. 13, 1898. 


brief space of a single paper, and purposely omitted de- 
scriptions of many channel improvement devices that 
have come to his notice. It may also be well to state 
that he aimed to limit himself to devices proposed for, or 
used, on Mississippi River. With these explanations, Pro- 
fessor Haupt will understand why the author failed to 
“refer to the pioneer and basic patent,” etc., and also 
omitted the mention of many devices, several of which 
have been described by Professor Haupt. 

Now, in the explanation quoted, Mr. Ockerson has, un- 
intentionally, without doubt, done me an injustice. His 
language is susceptible of the construction that he does 
not consider any of the devices described in his paper 
to be covered by the Bowers’ patents. This cannot be 
true, if he has read the decisions to which I have re- 
ferred, and he will doubtless thank me for correcting any 
wrong impression that may have been conveyed, inad- 
vertantly, I am sure, in his explanation. 

Yours very truly, 


A. B. wers. 
New York, Dec. 24, 1898. — 


Some Results of a Test of a Hydraulic Cement Con- 
taining a Large Percentage of Sulphides. 

Sir: Herewith I send you a table of tests made with a 
certain brand of American cement, the name of which is 
withheld. The cement was bought on specifications, 
which required a certain tensile strength after one day in 
air and six days in water; also a certain fineness on a No. 
100 sieve. The samples taken passed the tests given 
and the cement was accepted. The usual test for change 
of volume showed no defects, as noted under remarks in 
the table. The sand tests also were good. The percent- 
ages of sulphuric acid and magnesia were thought to be 
low enough, but the high proportion of sulphides caused 
the cement to be looked on with suspicion. The cement 
was therefore used in comparatively unimportant work. 
Part of the cement so used took a fairly good set, but 
part of it failed to get hard. 

Further tests were then made with the cement. It was 
found to take a good set in water, but if allowed to dry 
would lose a great part of its strength, as may be seen 
from the table. For example, 10 briquettes were put in 
air one day, then left in water for six days, then removed 
from the water, and kept in a damp atmosphere at a mod- 
erate temperature for seven days more before breaking. 
These briquettes showed a strength (Table I.) of only 158 
Ibs. per sq. in. 


TABLE I.—Results of Experimental Tests of a Defective 
Hydraulic Cement. 


In In » Min., Aveg., 
No. quettes. air. water air. Ibs. 5 es 
2. Aug. 18. e° 1 6 0 232 196 213° 
Ape. ce 1 27 0 382 300 3457 
4. es Te 1 6 0 614 412 496 
©6110 7 0 0 240 152 203 
1 1 5 264 184 229 
3% 610 0 7 0 482 3868 451° 
ates 1 6 1 286 224 258 
1 6 7 #182 #4136 «#158 


Remarks: *Pats O. K. *%Sand test—1 cement 3 sand— 
pats O. K. *Briquettes swollen slightly.. 

Note.—Fineness = 94.8% on No. 100 sieve; magnesia, 
(MgO), = 2.25%; sulphuric acid (SO;), = trace; sulphur 
as sulphide (S), = 1.21%. All samples were from the 
same lot of 120 barrels. 


The experiments Nos. 4-7, under date of Oct. 3, were 
made simultaneously with similar tests of Atlas American 
Portland and German Puzzolan cement. In these tests 
with the Atlas cement, the highest result obtained was 
854 Ibs. after one day in air and six days in water; the 
lowest was 765 Ibs. after seven days in air only. With 
the Puzzolan, the highest was 455 Ibs. after one day in 
air and six days in water, while the lowest was 435 Ibs., 
after seven days in air only. Each result was the av- 
erage of ten briquettes. Hence, we may say that the 
Atlas and Puzzolan cements do not show an important 
falling off in strength when removed from the water. 

There seems to be no satisfactory explanation for the 
loss of strength shown in the table, unless one can be 
found in the high percentage of sulphides, and that does 
not seem probable. The moral of the above account is 
that the usual tests of hydraulic cement do not always 
serve to exclude an inferior brand. The matter is thought 
to be worthy of space in your journal, as it may prove a 
valuable hint to those preparing specifications for import- 
ant work. Very truly yours, 

S. Bent Russell, M.Am.Soc.C.B. 

St. Louis, Mo., Nov. 23, 1898. 


Notes of a Visit to the Keely Workshop. 

Sir: The notice of the late John W. Keely, in your issue 
of Nov. 24, recalls an account which he once gave me of 
the origin of his so-called ‘‘motor,’’ which may prove in- 
teresting to you. It was, I believe, in the summer of 
1880, and during a visit to the workshop in Philadelphia, 
in company with some intending New York investors who 
did not invest. The usual exhibitions were made: of pres- 
sures of 10,000 Ibs. per sq. in., produced after pouring 
of half a gili of water into the ‘“generator,”’ and the 
caterwauling of a bass viol; of lead bullets propelled from 
a gun with violence; of a rotary motor, which wobbled as 
if driven by a piston engine, and was easily stopped by 
a brake, etc., etc. In conversation afterwards, I asked 
Mr. Keely how he happened to discover his “‘motor.” 
He said that many years previously he had been, fer quite 


another purpose, trying experiments with vari. ; sub- 
stances; that on one occasion these substances « 4 
tures were enclosed in a number of copper glo 
had been placed temporarily on a window sill. 
approached to remove them, when one of the gic 
denly exploded, knocking him insensible, and so ‘ar in- 
juring his face and hands that he had to be pu: to bed 
and his wounds dressed by a surgeon. In that seq be 
laid a week, nearly blind, and mainly striving to » mem- 
ber accurately just what combination of Bubstances be 
had put into that particular bomb. At last he re: lecteq 
them all, he made up his mind as to the cause of ‘ic oy. 
plosion, he jumped out of bed, he experimented, ..4 his 
“‘motor’’ was the result. 

All the prodigies exhibited to our party could hay. been 
reproduced by chemical means; for there are a number 
of alkali metals (sodium, potassium, etc.), which hays 
so great an affinity for oxygen that they will absorb j; 
from water or damp air, and release the hydrogen. which 
may reach a high pressure, if confined. The impression 
left on my mind, by my interview with Mr. Keely, was 
that it was possible that he was employing one of the 
alkali metals, perhaps in combination with other chemi. 
cals; that the mixture was previously introduced into the 
“generator,”’ and came into activity upon the introductiog 
of water. I do not claim that this is the way it was done, 
for I made no experiments, and took no further thought 
about the matter, being satisfied at the time that whether 
produced in this or in some other way, the enormous pres- 
sures generated were’ too erratic, and necessarily too 
small in volume, to be employed as a motive power. 

It was also my impression that Mr. Keely originally haq 
taken up his motor in good faith, and had anticipateq a 
great success. After some years, however, he must have 
had doubts and then uiscouragements. This probably 
was the time when he resorted to the big fiddle (he playoq 
it very badly), to hasten by vibration the generation ot 
pressure, or the trickling down of water through a nar- 
row aperture, and invented the many puzzling words 
with which he interlarded his mystifying explanations. 
Once engaged upon that course, all his ingenuity would 
be devoted to guarding the secret which furnished him g 
living. 

I hope you will carry out your expressed intention of 
giving an account of the investigations of your staff into 
this curious mystification. Respectfully, 

O. Chanute. 

413 E. Huron St., Chicago, Ill., Dec. 13, 1898. 
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Notes and Queries. 

B. K. C., Beaumont, Tex., asks as to the advisability 
of laying even or broken joints on a light unballasted 
railway in Southeast Texas. 

Broken joints are preferable, and are the most gener- 
ally approved, making a better running track with less 
maintenance work in surfacing and lining, especially it 
plain splice bars are used instead of angle bars. It is 
sometimes assumed that even joints are better in light 
tracks, but this is now generally recognized as being in- 
correct, in consequence of the additional work of main- 


tenance required. 


Fer 

THE MAIN ENTRANCE TO THE PARIS EXPOSITION 
of 1900, from the Place de la Concorde, is ingeniously 
planned. The ground plan is an equilateral triangle, sur- 
mounted by a dome; one side forming the entering facade. 
Arranged about the other two sides, in a semi-circle, are 
108 passages for visitors, each fitted with a registering 
wicket. The interior ppex of the triangles is cut off, and 
the dome is here supported on two piers with an arched 
passage between. This arrangemient provides a drive- 
way for special occasions, leading directly through the 
dome triangle into the grounds. It is estimated that this 
one ‘gate will easily admit 60,000 persons per day to the 
Exposition. Architecturally the gate is a failure, but it 
will cost $38,000 to build. 


A DIFFICULT PIECE OF STEEPLE REPAIR is being 
performed in Boston by John H. Cunningham, of Provi- 
dence. In the storm of Nov. 26-27, the rod supporting the 
vane on the steeple of the First Methodist Church was 
bent over about 50°. A staging was first built inside the 
top of the steeple, and then a hole, 20 ins. wide by 3 ft. 
long, was made about 18 ft. below the top. Through this 
hole a stout stick of timber, 34 ft. long, was pushed up 
and secured; and on this stick was a tackle and falls by 
which a boatswain’s chair, with Cunningham on it, was 
hoisted up to the vane. This man first removed the let- 
ters on the vane-rod, which were 2 ft. long by 18. ins. 
deep. The vane itself will be taken down by means of 
another stick lashed to the first, which will carry a tackle 
by which it may be lowered to the steeple belfry. None 
of these adornments will be replaced as they are too heavy 
for the steeple. The ‘‘Lynn’’ method, here used for work 
of this character, implies working from the inside of 4 
steeple or chimney, instead of building staging up on the 
outside, as was once done. In the case of a chimney, 30 
ft. timbers are employed, placed diagonally inside and 
secured, and on top of each is placed another similar stick 
inclined in the opposite direction, until the top is reached 
and a secure staging is made. When the work is com 
pleted, the lower stick is pulled out and the rest drop to 
the bottom. 4 
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; THE CORNWALL BRIDGE ACCIDENT. 


The uncertainty which prevailed at the time of 
.. ident as to the original cause of the failure 
Cornwall Bridge has been cleared away 
somewhat by recent developments. This bridge 
crosses the St. Lawrence River in the vicinity of 
Cornwall, Ont., where Cornwall Island divides the 
river into two channels, and consists of a canti- 
lever structure over the Canadian channel and a 


the 2 
of the 


hour at the bridge site. The bottom was success- 
fully examined with a sounding rod in a stronger 
current, however, after the pier fell. After the 
cribs were sunk a diver went down inside them 
and examined the bottom. In the case of the crib 
which failed, the diver, it is stated, reported that 
the bottom was hardpan, and brought up @ sam- 
ple to prove his statement. No borings or sound- 
ings were made inside the crib to verify further 


FIG. 1.—THE NEW YORK & OTTAWA R. R. BRIDGE OVER THE AMERICAN CHANNEL OF 
THE ST. LAWRENCE RIVER, NEAR CORNWALL, ONT. 
(From a photograph taken on the morning of Sept. 6. The two spans shown and the center 
pier fell at noon on that day.) 


Pratt truss structure over the American channe%. 
It was to the part over the American channel that 
the accident occurred (Eng. News, Sept. 15, 1898), 
and it resulted in the complete destruction of two 
of the spans and the pier between them. Fig. 1, 
from a photograph taken only a few hours before 
the accident, shows quite clearly the condition in 
which the structure was. The two spans shown in 
their entirety by the illustration were the ones 
which fell with the pier. At the time the erection of 
both spans had been practically completed, and 
from under one span the falsework had been re- 
moved. On the other span the blocking had been 
removed and the traveler was being taken down, 
and the men were at work riveting up the floor. 
This span was, in fact, ready to carry traffic, it 
being thoroughly bolted up and considerable riv- 
eting finished. The design and construction of the 
piers were fully described in Engineering News of 
Sept. 15, 1898, and at that time we also expressed 
the opinion that all the available facts pointed to 
the pier and not to the spans as the original cause 
of the accident. 

With the purpose of determining the responsibil- 
ity more definitely, and also of inspecting the 
wrecking operations, a member of the editorial 
staff of Engineering News visited the bridge on 
Oct. 17 and 18, and studied the ground and inter- 
viewed all persons likely to possess authentic in- 
formation upon the accident. The officers of the 
New York & Ottawa R. R. Co., the owners of the 
bridge, refused to give any information. In other 
directions the success of the inquiry was greater, 
and a number of persons familiar with the struc- 
ture and competent to judge of the conditions and 
circumstances gave valuable information, For va- 
rious personal reasons we are not at liberty to di- 
vulge the names of the gentlemen who aided ou 
representative. A careful comparison of the dif- 
ferent statements, however, has been made, and 
the inconsistencies weeded out as far as possible, 
So that we believe that the following statements 
are as nearly accurate as the present knowledge 
of the aecident permits. 

So far as could be ascertained, no examination 
was made to determine the character of the bot- 
‘om of the river previous to the sinking of the 
cribs for the piers. The only difficulty in making 
Such an examination arose from the swiftness of 
‘he current, which ran about five miles per 


the diver’s report or to determine the depth of the 
hardpan layer. 

The whole region surrounding the bridge is 
clayey. On the Canadian side of the river this clay 
is hard, but it becomes softer as the American 
shore is reached. It is, geologically, a glacial 
drift deposit of clay interspersed in places with de- 


2 shows the falseworks in process of erection. It 
will be noticed that the trestle bents are made up 
of Phoenix columns braced together by tron rods 
and timber struts. At the bottoms of these col- 
umns were fastened circular shoes or disks 2 ft., 
and, in some cas¢s, more in diameter. The pur- 
pose of these disks was, of course, to give the iron 
posts greater bearing surfaces on the river bot- 
tom, and with a bottom of hardpan such as the 
piers were supposed to rest on, the size of the disks 
used was calculated to be ample to prevent any 
settlement. This did not prove to be the case, 
however, for, although an extra length was added 
to the bent posts to allow for settlement, they sunk 
more than was assumed in several cases. This 
extra sinking of the bent posts was noticed on both 
sides and close to the pier which was destroyed. 

The destroyed pier was located slightly diagonal 
to the direction of the current, and had no protec- 
tion of rip-rap to prevent scour. The ultimate in- 
tention was to rip-rap all the piers thoroughly, but 
this work had not been done. Any scour, therefore. 
which might be induced by the diagonal position 
of the pier and the restriction of the channel by 
the piers and falseworks had an entirely unpro- 
tected bottom to act upon. 


So much for the conditions previous to the acci- 
dent. At the time of the accident gas pipe sound- 
ings were being made in the Canadian channel of 
the river by the engineers of the Canadian De- 
partment of Railways and Canals, and shortly af- 
terwards the barge being used there was moved 
around to the American channel and work begun 
over the site of the destroyed pier. After pene- 
trating about 18 ins. to 2 ft. of hardpan the sound- 
ing rod struck a soft clay, into which it was forced 
from 12 ft. to 18 ft. without difficulty by a man 
pushing downward on it. The wooden crib had 
crushed through the shell of hardpan and tipped 
onto one edge, and the masonry had disappeared. 
It is surmised that the soft material under the 
hardpan was a deep pocket formation. Sound- 
ings have shown that no such formation exists in 
the Canadian channel of the river, but, so far as 
is known, no other soundings of a similar nature 
have been made in the American channel. It was, 
however, just such a formation as is found fre- 
quently in the surrounding country. 

The evidence pointing to the failure of the pier 


FIG. 2.—VIEW SHOWING CHARACTER OF FALSEWORKS AND TRAVELER USED IN THE EREC- 
TION OF THE CORNWALL BRIDGE. 


posits of boulders, and a formation which is fre- 
quently encountered is a layer of boulders and in- 
durated clay, known locally as hardpan, overlying 
a deposit of soft blue clay. Such a formation is 
found in a number of places on the St. Lawrence 
Power Co.’s canal (Eng. News, Dec. 15, 1898), only 
a few miles distant. 

In erecting the falseworks for the spans it was 
observed that the bottom was very uncertain. Fig. 


first is both direct and inferential. The survivors 
of the accident who were at work on the de- 
stroyed pier state that it literally sunk from under 
them. It is difficult to conceive under the con- 
ditions how it would be possible for the failure 
of a member in either of the spans to pull the pler 
over and destroy all vestiges of it completely. 
Moreover, the span from which the falsework was 
removed fell perfectly intact, except for the end 
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Panel, which rested on fallen pler, according to the 
examination made by the wrecking company’s di- 
vers. It pretty certainly did not break in two and 
drag the pier down. The fact that the pier had 
shown no signs of failure also agrees in every 
respect with what one would expect should the 
pier break suddenly through a shell such as the 
soundings showed to exist. 

As stated above, the second span from the 
American shore fell into the river intact, and now 
les on its side with the upper chord downstream. 
The shore span, however, carrying the falseworks 
with it, fell in a tangled mass, occupying the space 
between the piers. Work was in progress remov- 
ing the wrecked ironwork at the time our repre- 
sentative made his examination. To take out the 
wreck of the shore span a winch has been fitted 
upon the shore pier. The tackle from this is fas- 
tened to the wrecked members, which are haaled 
ashore. Dynamite placed at the connections is 
employed to break up the wreckage into pieces 
small enough to be handled. About one-fifth of the 
wrecked steelwork had been removed on Dec. 15. 

The second span it is proposed to raise as a 
whole by means of pontoons and thus float it to 
shallow and quiet water, where it can be broken 
up. The span is now lying on its side with its top 
downstream. It is proposed to attach a cigar- 
shaped pontoon to each of the ten vertical posts. 
Each pontoon is 8 ft. in diameter and 40 ft. long 
between its extremities, and has a lifting capacity 
of 60 tons. Altogether the ten pontoons can thus 
exert a lift of 600 tons. The fastenings are made 
by chains between the panel points and the ends 
of the pontoons, that is, the pontoon lies on top of 
the span, parallel with the vertical post and the 
current, with one end chained to the top chord 
panel point and the other end to the bottom chord 
panel point. At the time of our representative’s 
visit, work was in progress attaching the pon- 
toons to the wrecked span. Since then the span 
has been moved downstream about 300 yards and 
into shallower water, thus forcing the pontoons 
nearly half their diameter out of water, and con- 
sequently destroying their usefulness. The wreck- 
ing company has abandoned the work for the 
winter. 

One of the novelties of this work was the work- 
ing of divers behind shields. With the wreck re- 
stricting the channel the current is like a mill 
race, and it is absolutely impossible for a diver 
to work in it unprotected. The protection adopted 
successfully is a steel plate, half-cylinder, 4 ft. in 
diameter, with a 1 ft. tangent plate at each free 
edge. Across the open front, between the free 
edges, are horizontal braces arranged like the 
rungs of a ladder. This cylinder is hung from the 
boom of a derrick on a large working barge, and is 
guyed to ensure its descent vertically into the 
water. In operation the shield is placed so that 
{ts opening covers a panel point, the curved sur- 
face being upstream. A diver descending inside 
the shield is thus thoroughly protected from the 
force of the current and can attach the chain to 
the panel point at his convenience. So far as the 
work had gone at the time of our representative’s 
visit, no accidents had occurred with this shield, 
and it was doing successfully what it was designed 
to do. The contractors for the wrecking operations 
are the Collins Bay Rafting & Towing Co. 


A 60-IN HYDRAULIC VALVE. 

In our issue of Aug. 20, 1896, we described a 42- 
in. valve operated by hydraulic power, a number 
of which had at that time just been installed on a 
42-in. pipe line of the Detroit, Mich., water-works. 
These valves were designed and built by the Mich- 
igan Brass & Iron Works, of Detroit, Mich., and 
the same firm has recently completed a 60-in. 
valve of similar design for a water power electric 
pliant at Ft. Ann, N. Y., which we illustrate in the 
accompanying drawings. These drawings show 
the nature, arrangement and dimensions of the 
different parts in detail, and will for that reason 
be of interest to engineers. 

The valve was designed for the flume which con- 
veys the water from the dam to the water wheels 
in the Ft. Ann, N. Y., electric plant. Here it will 
be used to shut off the water in case of accident 
or any other emergency in which prompt shutting 
off of the water becomes necessary. The pressure 


employed in testing the valve before shipping it 
was 75 Ibs. per sq. in. Some idea of its size is ob- 
tained from the statements that its height is 42 
ft., and its total weight is 27,400 lbs. Over 1,500 
lbs. of bronze were used in its construction. The 
several features of construction and operation of 
the valve are clearly shown by the drawings, and 
need not be explained further here. For the in- 
formation from which this description has been 


Horizontal Section A-B. 


A 60-in. Hydraulically Operated Gate Valve for Water 
Power Electric Plant at Ft. Ann, N. Y. 
Michigan Brass & Iron Works, Detroit, Mich., 
Builders. 


prepared we are indebted to Mr. Frank B. Ward, 
Secretary and General Manager, Michigan Brass 
& Iron Works, Detroit, Mich. 


STREAM GAGINGS AND OTHER STUDIES RELATING 
TO IRRIGATION IN WYOMING.* 


By Elwood Mead, M. Am. Soc. C. E.+ 


During the past two years, C. T. Johnston, Assistant 
Engineer, has given the greater part of his time during 
each irrigation season to the gaging of streams and look- 
ing after the records of their discharges. This work 
was done for the hydrographic branch of the U. S. Geo- 
logical Survey, which paid all the expenses, but gave this 
office copies of the results. In September of this year, 
Mr. Johnston was employed by the Department of Agri- 
culture in the study of some interstate water right ques- 
tions in which Wyoming is conecrned. The facts gained 
in this investigation have also increased our knowledge 
of the irrigation problems which must in time receive at- 
tention from Congress or the courts. 

In addition to these measurements, the office made some 
special investigations into the water supply of several 
streams, the results of which seem worthy of a place in 
this report. 

Discussions of stream discharges and laws for acquiring 
rights therein seem to assume that the volume to be di- 
vided can be readily ascertained and that all those in 
charge of the streams have to do is to measure the flow 
and then apportion it out among users in accordance with 


*Extracted by permission from the forthcoming annual 
report of the author, as State Engineer of Wyoming. 
Cheyenne, Wyo. 
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their priorities of right. Those who have char, of this 


~ division find this conception does not always .. . With 
the facts. Of all the adjudicated streams in Ww .. ing, | 
cannot think of one where gagings at one point mat. 
ter what place is selected, will give the voly which 
can be utiliced by irrigators. On many streams Sators 
divert the entire flow. Where this is done we ... able 
to locate the sources of that supply and observ. .., feo, 
tuations to much better advantage than before su jy... 
sions were made. In these studies we have fj; that 
subterranean waters are of much more importa «» than 
was formerly supposed. On some streams spr tur. 
nish the main supply; on others, crevices in tho pocj; 
are the cause of large losses. Among the ai, |j ated 


streams of this state, very few are like cana\s simply 
a channel to transport what is turned in at the bh. .g. 0, 


the contrary, they gain and lose in every mile |; ee 
channel. The inclination of the underlying str... often 
has more influence on a creek’s flow than the ar. o; its 
mountain watershed. Some streams have a large \ojym. 
where their channels cuts across a rock ledge, while jy 


sandy basins above and below the visible su), Will 
wholly or in large part disappear. Because 6! these 
fluctuations the location of a right is often of more im- 
portance than the number of its priority. In orijer to 
conserve the water supply and secure the most © ifectiy. 
division of a creek or river, these changes in the ayai)- 
able volume have to be taken into account. They canny; 
be obtained from a gaging record secured at a Siugle 
station. What is needed is a careful study of physica) 
conditions along the entire stream. 


The experience of our water commissioners would fyr- 
nish as many iilustravions of the truth of these state- 
ments as there are rivers to divide. Only a few can be 
given. We will begin with Sait River, which waters 
about as many acres of land as any stream in the siate, 
and where the enforcing of rights is about as perplexing 
as can be imagined. Where this river leaves the moun- 
tains it has a perennial flow; so it has at the narrows, 
25 miles below; midway between these two points it goes 
dry every summer. ‘The closing down of every ditch on 
the main stream and all its tributaries above this dry 
section would not furnish water to appropriators along it. 
When I crossed it near Fairview several years ago its 
channel was as dry as the streets of Cheyenne, while ll 
mines below the river was larger than North Platte on the 
same date. 


The North Platte is another, but less striking example. 
For many years a gaging station has been maintained at 
Orin Junction. It is an excellent location, and the record 
is of value in view of possible interstate complications, as 
the station is below all ditches of any size in Wyoming, 
and the flow measured gives a close approximation of the 
surplus which remains for irrigators below. The volume 
taken out in Wyoming below the station is less than is 
received from Laramie River, so that when there is a 
1,000 sec.-ft. in the river, at the station there should be 
as much or more for Nebraska's irrigators at the state 
line. ‘The facts are otherwise. Last july, when {\)) sec.- 
ft. was flowing past the gage rod at Orin, a hot and 
thirsty representative of Nebraska's irrigators protested 
against the stream being dried up by Wyoming ditches. 
He was correct about the river being dry. I crossed it on 
the Burlington Railroad, near Grand Island, and nothing 
but a succession of pools was left of the torrent which 
at that minute raged through the canyon 50 miles west 
of the Wyoming state line. The water was gone, but 
it did not depart in ditches. It disappeared in the sand 
through which the stream winds its devious way. In 
September the discharge at the gaging station was about 
600 sec.-ft. Not 100 sec.-ft. of this was taken out between 
that point and the eastern border of the state, and the 
volume diverted was offset by what the Laramie supplied, 
yet, before the border of Nebraska was reached the water 
had all disappeared. The channel was nearly dry at the 
state line. In less than 100 miles over 400 sec.-ft. had 
gone into the air by evaporation or sunk into the sand by 
percolation. If, instead of one station on the river, there 
had been three, one at the Colorado-Wyoming boundary 
where the river enters the state, another at the Nebraska- 
Wyoming border where it leaves, and the one at Orit 
where its present diversion now practically ends, the 
three records would have little resemblance to each other, 
while their differences would have no relation to the 
use of water by irrigators. The loss of over 40) sec.-ft. 
between Orin and the state line really occurs in half that 
distance. Gagings made at Fairbanks, 50 miles nearer 
Nebraska, show a greater discharge than at Orin. The 
causes of the fluctuations are not at all obscure. Less 
than a mile below Orin the river cuts across a rock ledge 
which brings the underflow to the surface. This per- 
mits nearly, but not all to be measured. At Fairbanks, 
a vertical marble dike cuts across the valley. Every uat- 
ticle of water which gets past this has to flow throuch the 
narrow notch which the river has eroded. Whatever 
underflow escapes at Orin is in evidence here. the 
state line the river has a broad, shallow bed windivg i0 
and out among islands and sand bars, where every CoD 
dition favors its rapid absorption both above and below. 

The report of Mr. Gilcrest shows that the streais, 00 
which he surveyed the ditches in 1897, are divided into 
sections which are, large measure, independest of 
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each other, so far as the enforcement of prior rights 
the use of available supply is concerned. : 
rhe gaging station at the mouth of the La Prele, main- 
tained by this office in 1897, showed how much water 
escaped, but it gave no indication of how or where it 
could have been used to the best advantage. : 

Horse Shoe, Cottonwood, Chugwater, Lodge Pole, Crow 
and Lone Tree creeks are examples, in Laramie county, 
of streams which each year become dry, or almost so, 
in places, and have a perennial flow in other sections. 
TI ore is little use in trying to enforce priority of right 
across some of these dry stretches. The water required 
-» saturate these basins of sand will, if used where it 
wicea gave many acres of crops. The loss of over 400 
ne ft. in 50 miles of the North Platte is evidence of 
-.is The truth is that each stream is in a measure a 
av to itself, and conditions along one are no guide as to 
what they will be on another. 

vhe rise of water in some sections of a stream and its 
disappearance in others creates some perplexing questions. 
Many of the earlier ditches were located before these 
fa ts were known, and before the extent of the water sup- 
oy was much thought of. As a result, headgates were 
pla ed on sand bars where 10 sec.-ft. has to sink beneath 
the channel in order to keép one in sight. The loss in 
outting water into such ditches is, therefore, heavy and 
hee appropriators object to the waste, as they term it, 
which the enforcement of these rights involves. The 
members of the Board of Control hold different views re- 
varding our duty in such cases. Some are of the opinion 
that where the protection of a priority involves an exces- 
sive loss, the right should be ignored and the water be 
given to later appropriators, who can use it to better ad- 
vantage. 

I do not believe we have such discretionary authority. 
The law gives the first user the better right. It left him 
free to locate his ditch where he pleased, without regard 
to the abuses which this absence of direction or control 
might create. The right cannot, therefore, be disregarded 
without setting aside the whole theory of prior rights and 
violating the law creating them. I believe that so long 
as the law is in force these priorities should be recognized, 
unless it can be shown that there is not water enough in 
the stream to supply both the waste and the use com- 
bined. If doing this involves a loss to others of such 
proportions as to make the existence of this right a pub- 
lic injury, the law should be changed. Permanent relief 
will not come from disregarding statutes, but through 
their modifications. Let a law be ry d toc n such 
wasteful rights, other appropriators to pay the costs in- 
curred in proportion to the benefits received. 


Influence of Subterranean Waters on the Flow of Streams 


In the adjudication of water rights, and in most court 
decisions affecting those rights, the stream disposed of is 
treated as though it all had come and was to come from 
one snow bank, or in other words, as if all the rights es- 
tablished were to be supplied from a single and common 
source, 

Because of this premise it has been held that so long as 
the supply comes from the same source the place of diver- 
sion and use is immaterial, and that the holders of water 
rights should be permitted to shift their appropriations 
from one ditch to another and move their priorities up 
stream or down, as interest or inclination may dictate. 
Those who uphold this doctrine appear to take it for 
granted that no matter where the original right was ac- 
quired the appropriator took from a supply which includ- 
ed all the water in the stream. The soundness of this 
doctrine depends, in a large measure, on whether it 
agreés with the facts. If all the water a stream carries 
enters above an appropriator’s ditch, the claim that the 
place of diversion is not material has much better founda- 
tion than it has where the greater part comes into it be- 
low. It has never been held that the beneficial use of 
water from a particular source gives a right to water 
from a different one. The first appropriator from Crow 
Creek cannot transfer his priority to Lodge Pole, and take 
the water away from the second priority there. Using 
water from the North Platte gives no right to Green River. 
So far as streams are concerned, rights are restricted to 
the source from which originally acquired. 

I can think of no reason why such limitation should 
not apply to rights from a single stream. If it does, then 
the man who builds a ditch at the head of a creek has no 
license to move his priority down stream in order to get 
control of an additional supply which his original ditch 
could not divert. An irrigator on the Laramie Plains, 
taking water from the Laramie River, has, in my opinion, 
no right whatever to Sybille Creek; even if it is a trib- 
utary, because it rises on the other side of a ranye of 
mountains and joins the river 2,000 ft. below his ditch. 
To permit the shifting of his priority so that he could take 
the volume designated in the right out of the river below 
the mouth of Sybille Creek, would be to recognize control 
over a stream as foreign to the original appropriation as 
‘o transfer the priority to an entirely different watershed. 

The experience gained in the division of Wyoming 
streams has shown that the number in which the rights 
are based on the entire supply is exceedingly limited. On 
the contrary, most streams are fed from a multitude of 
sources, some of which are below many early rights, and 
hence furnish a supply which was never used by the hold- 
ers of these rights. 


The limit of this report prevents the publication of all 
the investigations which have led to these conclusions. 
Like the maps of surveys, we can only present one or 
two typical examples. The results of the Horse Creek 
measurements, which follow, could be duplicated by as 
marked gains or losses on scores of other streams where 
similar measurements have been made. 


The Water Supply of Horse Creek. 


. Horse Creek rises in the Black Hills, on the western 
border of Laramie county, and empties into the North 
Platte near the Wyoming-Nebraska boundary. It 1fs 
over 100 miles long, but with one exception, all of the 
ditches now in use are found between the base of the foot- 
hills and Hawk Springs, a distance of 70 miles. The ad- 
judicated rights are largely in excess of the stream’s dis- 
charge, as they aggregate over 1,200 sec.-ft., yet they are 
derived from a creek whose greatest measured discharge 
is 32 sec-ft. Practically all the surface supply comes from 
the mountains at the head. Only two small creeks join 
it below, and one of these formerly ran dry during the 
greater part of the irrigation season. The other is over- 
appropriated and nothing but seepage water comes from 
it. The first ten priorities aggregate 35 sec.-ft. Hence, 
if the stream was not reinforced except by surface tribu- 
taries, these priorities would absorb the largest flow ever 
measured, and leave irrigators with later rights, amount- 
ing to over 1,100 sec. ft., with a lot of paper priorities of 
little or no value. This is not the existing situation. 
Certain irrigators, whose priorities are far down the list, 
have always an ample water supply. Others with early 
rights have an intermittent and scanty supply. This is 
not due to the improper division, but to the fact that the 
ditches are so located that earlier rights just above drain 
the creek, while farther down, seepage and spring waters 
reinforce it. Measurements, extending over a period of 
ten years, have proven that the greater part of the water 
supply in this stream does not come from the foot-hills, 
but from the seams in the rock ledges it cuts across. 
Some of these springs are large—one has a flow of 8 sec.- 
ft.—but the greater number are so small that they have 
not been located. In order to show more definitely the 
extent of this increase, two series of measurements were 
made this year, the first in May and the last in August. 
The method pursued was to follow down the stream and 
wherever a ditch was diverting water the volume taken 
out was measured, as was the discharge of the stream 
immediately below the headgate. Adding the two gave 
the volume above the headgate. These gagings be- 
gan just outside the foot-hills where the three branches 
of the creek unite. They ended where Hawk Springs 
enters the stream over 70 miles below. 


The rainfall in May was above the average, and its 
influence on the first measurements was apparent. While 
there were no surface streams, the ground was wet and 
the flow of springs much larger than usual. The August 
measurement was made during one of the dryest periods of 
which we have any record. In May the discharge above 
all ditches was 18.3 sec.-ft.; to this was added the sur- 
face flow of Sprager Creek, Little Horse Creek and Hawk 
Springs, amounting in all to 8.62 sec.-ft. Hence, if none 
were lost by evaporation in the 70 miles, the total sur- 
face supply would be 26.9 sec.-ft. There was taken out 
over 85 sec.-ft., and the last measurement showed 17 sec.- 
ft. still in the stream, an apparent loss of less than 10 
sec.-ft. for evaporation in the creek channel, and in the 
use of 85.6 sec.-ft. in irrigation. 

When the August measurements were made the irriga~- 
tion of grain and pastures had ended and some of the 
ditches in use in May were dry. The first four ditches 
measured in May were in this condition. While there was 
a decided shrinkage in the amounts of all measurements, 
except the seepage from Sprager and Little Horse 
creeks, the relative importance of the subterranean sup- 
plies added tu the stream was not diminished. 

The amount of water above all ditches was less than 
6 sec.-ft. That was the limit of the common supp’y. 
Whatever was added below could not be diverted or used 
by the upper ditches; 17.47 sec.-ft. of seepage and spring 
water was so added and 4.44 sec.-ft. entered from the 
two tributary creeks. In both measurements about four 
times as much water was taken out as there was in the 
Stream at the start, and in both cases approximately as 
much remained at the end as there was at the beginning. 

The subterranean increase comes from two sources. The 
winter snow and spring rains fill the cavities of the rocks 
and this finds its way slowly into the creek channel where 
it cuts through these ledges. The increase between the 
10 and 40-mile points is largely from this source. For 15 
miles of this distance the creek flows through a canyon 
with no ditches and no seepage from irrigation. That water 
from irrigated fields formed a considerable part of the 
August increase was shown by the fact that the volume 
of seepage water flowing out of the two tributary creeks 
showed no material diminution. There is also reason to 
believe that there has been a progressive increase in the 
amount of irrigation water which returns, as a com- 
parison with similar measurements described in the re- 
port for 1889 shows a considerably larger percentage of 
increase. 

This progressive increase in the water which returns 
from irrigated fields has been clearly shown on Horse . 
Shoe Creek. For ten years after ditch building began no 


land was irrigated for two or three miles above the 
mouth of the stream, although the land was fertile and 
ditch building easy. Ditches above drained the channel; 
newcomers were afraid to gettle below them. They went 
higher up stream to get nearer the original supply in an 
effort to make position offset priority. But when the 
upper part of the creek had become unquestionably over- 
appropriated springs began to appear near its mouth. 
While the upper ditches were being closed down to pro- 
tect early rights water was going to waste at the mouth 
of the creek. One ditch was built to use it. Later a second 
ditch was built and the farms under them although: last in 
priority have all the water needed. 

On some streams the volume of return or seepage water 
is small and does not seem to increase. This appears to be 
due to the underlying strata being inclined away from the 
channel instead of toward it. Spring Creek, a tributary 
of the Platte, is an instance. 

This office is frequently requested to approve changes 
in the place of diversion and use of appropriations. The 
holders of early rights, which experience has shown to 
have little value, desire to move them to some other point 
on the stream where,from the influence of seepage or other 
causes, the supply is more abundant. In some cases the 
request comes from a speculator who sees in these early 
paper rights a chance to blackmail later appropriators 
whose ditches are located where the supp!y is more abund 
ant. I have refused every such request and have notified 
every one that until either the legislature or courts make 
the right to move a priority absolute I shall do all in 
my power to prevent such transfers and to avoid our re 
peating the blunder made by some of the other arid 
states. In my opinion this office can do the irrigators 
of the state no greater service than to prevent the abuses 
which in all countries have followed the recognition of 
such right. 

I can seen no more reason for permitting an early ap- 
propriator near the head of Horse Creek to move his 
priority down the stream to get the benefit of the springs 
which he never used than there would be to sanction the 
transfer of his priority to the Laramie. In both cases it 
would enhance the value of the migratory right, but it 
would rob some other appropriator and unsettle and de- 
moralize our whole irrigation system. a 


TEST OF AN ALLIS PUMPING ENGINE AT ST. PAUL, 
MINN. 


A new triple-expansion, high-duty pumping en- 
gine of 10,000,000 gallons daily capacity, built for 
the Water Commissioners of St. Paul, Minn., and 
erected at the McCarron Lake pumping station in 
that city, has recently been given a 72-hour test, 
with very satisfactory results. 

The test was started at 7 p. m., on Nov. 13, and 
concluded at 7 p. m., Nov. 16. All the steam used 
by the engine was condensed and weighed, and the 
condensation from the jackets was collected and 
weighed separately. The water delivered was 
measured by a weir situated at the reservoir, and 
readings of this weir were taken at frequent in- 
tervals. The water pressure was read by means 
of a mercury gage. 

The engine was built by the E. P. Allis Co., of 
Milwaukee, Wis., and was completed some months 
before the foundations were ready for its erection. 
Under the contract, the builders were to receive a 
bonus of $600 for every million ft.-lbs. of duty se- 
cured above 130,000,000 ft.-lbs., up to $6,000, and 
the tests show that they are entitled to the maxi- 
mum amount of the bonus. The test was made by 
Robert W. Hunt & Co., of Chicago, to which firm 
we are indebted for a copy of the preliminary re- 
port, and for the following statement of the di- 
mensions of the engine and the result of the test: 


Diameter of h.-p. cylinder ............ 

Diameter of plungers ......... 

Stroke of pistons and plungers ..........++++-++ 42 a 


Plunger displ&cement, per revolution .. ‘962,42 U.S. galls. 
Average: Steam pressure by gage (corrected). .127.9 Ibs. 


First receiver pressure by gage....... ee 
Second receiver pressure by gage........... > 
Discharge head on pumps ..........+.-4+- 146.638 ft. 
Total head on 
Total revolutions of engine............... 
Average revolutions per minute ..........:eeeeeeseees 27 
Actual total water pumped during test, weir meas- 
Actual water pumped for 24 hours ..,....10,159,000 galls. 
Loss by slip and leakage 0.44% 
Total condensed steam ........ . «+ -219,6015 Ibs. 
** dry steam supplied to engine ......... 258,045 wad 
Duty per 1,000 Ibs. steam ............. 144,463,000 ft.-Ibs. 


The engine is of the vertical, triple-expansion, 
crank and fly-wheel type, the arrangement being 
somewhat similar to the ordinary type of marine 
engine. There are three steam cylinders (high, 
intermediate and low pressure), 2144, 38 and 56 
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ins. diameter, and 42 ins. stroke. Each steam pis- 
ton rod connects to a steel cross-head, from which 
four steel-tie rods extend to the head of the pump 
plungers, making a direct.and rigid connection be- 
tween the steam pistons and water plungers. The 
main shaft has three cranks set at angles of 120°, 
giving a steady turning effect, and as the pump 
plungers move in unison with the cranks, a very 
steady flow of water is obtained, and the shock 
on the pumps and pipes is reduced to a minimum. 

The steam cylinders are steam-jacketed, thor- 
oughly covered with a non-conducting material, 
and lagged with sheet steel. The valve gear is of 
the Reynolds-Corliss type, the high pressure gear 
being under the control of an adjustable speed 
regulator, while the intermediate and low pressure 
cylinders are adjusted by hand. The steam and 
exhaust valves are located in the cylinder heads, 
reducing the clearance to a minimum (2% in the 
high-pressure cylinder, 1.6% in the intermediate, 
and 1.37% in the low pressure). 

The pumps are located below the engine bed 
plates, and are of the single-acting, outside- 
packed, plunger type, provided with large valve 
area, the valves being of rubber and arranged in 
groups mounted on “cages.” The valve cham- 
bers support one end of the engine bed 
plates, this arrangement reducing the amount of 
foundation required, while at the same time it 
renders the pumps more accessible. The opposite 
end of the bed plates is carried on a masonry pler. 

A surface condenser is located in the suction 
pipe. The air and feed pumps are driven direct 
from the main engine by means of an arm on the 
low pressure plunger. The throttle valve, injec- 
tion valve for condenser, cut-off levers, etc., are 
all so placed that the engine can be stopped, 
started and controlled from one position on the 
engine-room floor. The total weight of the engine 
is 200 tons. 

The engine has a capacity of 10,000,000 gallons 
in 24 hours, when operated at a plunger speed of 
189 ft. per minute (27 revolutions). The pump 
HP. during the test was 262.47; with 279.56 I. HP., 
the friction being 6.11%. ‘The steam consumption 
was 12.82 Ibs. per I. HP., the steam pressure being 
127.9 Ibs. 

During the test steam was applied by two hori- 
zontal tubular boilers, each 5% ft. diameter and 
18 ft. long, but as the duty test was on steam, no 
effort was made to obtain high boiler efficiency. 
In fact, the builders state that the conditions were 
poor for high boiler efficiency, the actual evapora- 
tion being only about 7.57 Ibs., while under ordin- 
ary conditions the boilers readily evaporate 8.5 Ibs. 


TESTS OF A DIESEL MOTOR. 


We have received from the Diesel Motor Co., of 
America, 11 Broadway, New York city, a pam- 
phiet containing a report by Prof. James E. Den- 
ton, of the Stevens Institute of Technology, of the 
principal results of a series of economy tests of a 
Diesel motor, rated at 20 brake HP., using various 
kinds of oil as fuel. The motor is one of the first 
made for the market in Germany, and is the first 
that has been brought to this country. It was 
erocted at the Electrical Exhibition held last 
spring in New York city, where it drove an electric 
light plant for five weeks. It was then erected for 
the purpose of the tests at No. 24 West St., New 
York city. The results confirm those obtained 
from similar engines in Germany, and are worthy 
of record as marking a long step forward in the 
economy of oil engines. We give a condensation 
of Prof. Denton’s report below: 


Description of Motor. 

The motor has one main cylinder 10.23 ins. diameter and 
16.16-in. stroke. The piston, which is exposed to the at- 
mosphere on its under side drives the main crank by 
direct connection, and an air-compressing pump, about 
3.5 ins. diameter and 8.05-in. stroke, through a lever. 
Two poppet valves in the main cylinder head control the 
introduction of air from the atmosphere to the main cyl- 
inder and the exit of the contents of the main cylinder 
during exhaust. A smaller poppet valve introduces fuel, 
which is fed from an oil tank by a small pump. A fourth 
poppet valve controls the introduction of air from the air 
receiver for the purpose of starting the motor. The oper- 
ation is as follows: 

The receiver is charged with air at the desired maxi- 
mum pressure (about 600 Ibs. per sq. in.).. To start the 


. 


engine the piston is placed at the top of its stroke. A 
hand-starting lever is set so that all the cams upon the 
valve shaft are inoperative except the one connected to 
the starting valve, which then holds the latter open. The 
oil pump is operated a few strokes by hand, whereby the 
space around the stem of the starting valve is supplied 
with of]. On opening a cock by hand, the pressure from 
the receiver acts upon the piston and starts the latter 
downward. At the end of the down-stroke the rotation of 
the cam shaft has automatically closed the starting valve, 
and put the three operating valves into regular action. 
The momentum acquired in the down-stroke carries the 
piston through an up-stroke, and compresses the contents 
of the main cylinder to about 520 Ibs. per sq. in., whereby 
they are heated to a temperature of upwards of 1,000°F. 
As the piston starts to make another down-stroke by mo- 
mentum, the fuel valve opens, and the 600 Ibs. of air 
pressure in the receiver acting upon the fuel forces it 
into the heated contents of the cylinder, thereby causing 
combustion to occur, and power to be developed through- 
out the second down-stroke, the fuel valve closing at 
about one-tenth of the stroke of the piston, so that the 
heat developed is applied with a high degree of expan- 
sion. On the next up-stroke the exhaust valve is opened, 
permitting the cylinder to exhaust itself against the at- 
mosphere. During the next down-stroke of the piston the 
inlet valve connecting with the atmosphere, supplies the 
cylinder with pure air. This is compressed on the re- 
turn stroke, and oi] again introduced, and thence the oper- 
ation of the engine proceeds regularly. 

The pistons of the main and air cylinders are lubricated 
automatically from a reservoir. 

The revolutions of the engine are governed by a fly-ball 
governor, which controls the effective length of the stroke 
of the oil-feeding pump. 

The engine was provided with a fly-wheel, 6% ft. diam- 
eter, weighing about 2,800 Ibs. Its total weight, includ- 
ing fly-wheel, was about 600 Ibs. per rated brake HP., 
which is about 70 lbs. greater than that of a Priestman 
oil engine, of 7 brake HP., running 208 revolutions per 
minute. 

The distinctive thermodynamic features of the engine 
compared with existing explosive gas and oil engines are: 

1. That the cylinder contents during compression con- 
sist of air only, so that the compression may cause a 
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pressure at the end of the in-stroke far above that which 
would cause premature explosion in a gas engine, or ex- 
plosive oil engine. 

2. The greater degree of compression confines the con- 
tents of the cylinder when combustion occurs to about 
0.07 of the cylinder volume, whereas in explosive gas or 
oil engines they occupy about 0.28 of that volume. (See 
cut.) Consequently in the Diesel motor theavailable rate of 
expansion of the heated contents of the cylinder is several 
times as great as that of the gas and oil motors, and, 
therefore, the theoretical proportion of the heat of com- 
bustion utilized in work upon the piston is about 20, 25 
and 36%, respectively, for the best explosive oil engine, 
gas engine, and Diesel motor. 

8. The fuel in the Diesel motor burns gradually in the 
cylinder, during the first one-tenth of the stroke (as does 
oil which is burned under a steam boiler), without aug- 
menting the pressure above that due to the compression of 
the contents of the main cylinder by its piston. Conse- 
quently the particular proportion of air to fuel necessary 
to secure explosion is unnecessary. The proportion of 
air to fuel may be anything, provided there is air in ex- 
eess of that required for combustion. The proportions 
of this engine permit the excess to be about 25% at full 
load, and the presence of this excess of air ensures the 
steady maintenance of perfect combustion, which, together 
with the relatively small clearance space as cempared to 
that of explosive engines (see cut), protects the engine 
against unreliable acting from fouling of the cylinder un- 
der continued action. 


Results of Experiments. 


Tests were made with ordinary domestic kerosene, and 
with the various grades of petroleum used as fuel under 
steam boilers, which covered the operation of the engine 
for upward of 250 hours, to observe the behavior of the 
oil, and the conditions of the interior of the engine after 
using each oil. During this time economy tests were 
made of from 1 to 10 hours’ duration, as per the data in 
Tabie I. The principal commercial results abstracted 
from this table are as follows: 
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1. With ordinary colorless domestic kerosene, of 120°F. 
flash, 150°F. fire test, and 0.784 gravity, at about 187 rev- 
olutions per minute, an average of 20.8 brake HP. was 
developed, with an oi] consumption of 0.534 Ibs., or 0.Us2 
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v. S. gallon per hour per B. HP.; 13.05 B. HP. with an 
oi] consumption of 0.586 Ibs., or 0.0896 U. S. gallon per 
hour per B. HP., and 8.78 B. HP. with an oil consumption 
of 0.72 Ibs., or 0.110 U. 8. gallon per hour per B. HP. 
This shows an efficiency on B. HP. of 25.8, 23.5 and 19.0% 
respectively: The corresponding indicated horse-power 
efficiencies were 87.7, 41.8 and 41.2% respectively. These 
results practically confirm the tests made on an engine 
rated at 19 B. HP., at Augsburg, Germany, by Professor 
Schroeter and other experimenters,which for 17.33 English 
HP. showed an ofl consumption of 0.54-lb., or 0.0819 U. S. 
gallon of American kerosene per hour per B. HP., and for 
9215 English HP. an oil consumption of 0.63 lb., or 
0.0056 U. S. gallon per hour per B. HP., the efficiencies 
being as follows. 
cent. on-— 
HP 9.315 uP. 
ency on in 
on brake HP....... 25.81 
The same increase in indicated efficiency with reduction 
of load to one-half, shown by the German tests, is found 
in the New York tests, The mechanical efficiency, or 
the per cent. of the indicated power utilized at the brake, 
of the New York motor was not as great as that of the 
motor tested in Germany—a result which is possibly at- 
tributable to the insufficiency of the foundation of the 
New York motor, which by permitting excessive vibration, 
may have caused a waste of power between the cylinder 
and the brake. The New York motor showed the greater 
indicated efficiency, however, which is probably due partly 
to the slight difference of maximum pressure, and partly 
to the higher temperature of cooling water reducing the 
jacket waste. 
The heat balance for the two cases is as follows: 
Heat Balance. 
Brake HP.-——_—__ 
21.51 8.78 17.33 9.315 
York.— —-Augsburg-— 


Removed by jacket ........ 35.4% 37.4% 40.3% 45.1% 
Remainder 24:4% 21.4% 25.0% 16.0% 


Total heat of combustion.100.0% 100.0% 100.0% 100.0% 

Examination of the interior of the engine during the use 
of the kerosene showed that there was no deposit on the 
surfaces, other than an infinitesimally thin film of lamp- 
black on the cylinder and piston head, which did not in- 
crease with time. The bore of the cylinder was clean 
and polished. 

2. With Fratt’s fuel oil, which is a dark, straw-colored, 
clear petroleum, of 200°F. flash, 268°F. fire test, and 0.852 
gravity, considerably used as a steam-boiler fuel, at prac- 
tically thesame revolutions,20.07 B.HP. were developed with 
an oil consumption of 0.613-Ib., or 0.0862 U. S. gallon per 
hour per B. HP.; and 12.56 B. HP. with an oil consump- 
tion of 0.681-Ib., or 0.0958 U. S. gallon, per hour per B. 
HP. The operation with this oil was attended with the 
same insignificant lampblack deposit. 

3. With a black, clear, Pennsylvania petroleum, known 
as ‘Eagle’ fuel ofl, of 249°F. flash, 296°F. fire test, and 
0.849 gravity, at practically the same speed, 20.75 B. HP. 
were developed with an oil consumption of 0.56-lb., or 
0.0784 U. S. gallon, per hour per B. HP. This oil left 
absolutely no deposit in the cylinder. 

4. With Lima fuel oil, a black, clear petroleum of 0.856 
gravity, at about the same speed, 20.73 B. HP. were de- 
veloped with an oil consumption of 0.59-lb., or 0.0826 
U. S. gallon, per hour per B. HP.; and 10.77 B. HP. with 
an oil consumption of 0.672-Ib., or 0.0941 U. S. gallon, per 
hour per B. HP. The operation with this oil was attend- 
ed with no deposit in the cylinder whatever. 

5. With California crude oil, a black, clear petroleum 
of 0.845 gravity, with practically the same revolutions, 
20.07 B. HP. were developed with an oil consumption of 
0.626-lb., or 0.0887 U. S. gallon, per hour per B. HP., and 
11.44 B. HP. with an oil consumption of 0.699-Ib., or 
0.099 U. 8. gallon, per hour per B. HP. This oil left ab- 
solutely no deposit in the cylinder. 

With all these oils the engines started instantaneously 
and operated very steadily. The action of the valve gear 
is very smooth, and practicaliy noiseless. The combus- 
tion occurred with perfect regularity, and was accom- 
panied with no noise other than that due to the pulsation 
of the floor under the engine. There was also no noise 
from the exhaust of the engine audible a few feet distant 
from the chimney into which the exhaust pipe led. 

The exhaust gases with all of the oils carried no soot, 
a piece of white paper being unsoiled by the impingement 
of the gases against its surface. 

No deposit was found in a drum, forming part of the 
exhaust pipe, after the entire 250 hours of operation of the 
motor. 

The cooling water is shown in Table I. to be 60 Ibs. per 
B. HP., with an outflow temperature of 127°F. The en- 
gine operates safely, however, with water leaving the 
jacket at 140°F., which would reduce the water to about 
50 Ibs., or 6 gallons per hour per B. HP. The quantity 
of water used does not, however, constitute an expense 
item in the use of the motor, as it can be stored in an 
inexpensive reservoir, or cooling tower, which once 
charged, will last indefinitely. 

The cost of operation will then be practically confined 
© the cost of ofl, and as the motor shows itself to be able 


“Heat of combustion accounted for by indicated power. 


to use oil obtainable at about 2 cts. per gallon, the cost 
of a B. HP. may be 0.2-ct. per hour, which is slightly less 
than the cost of the same power from the average triple- 
expansion steam engine, with coal at $3 per gross ton. 


THE CONTRACT FOR THE COOLGARDIE STEEL PIPE 
LINE, WESTERN AUSTRALIA. 


During the current year we have given consid- 
erable space to accounts of the immense steel pipe 
line, 30 ins. in diameter and 328 miles long, to be 
built by the government of Western Australia to 
supply water to the Coolgardie mining district.* 

Through the courtesy of Mr. C. Y. O’Connor, M. 
Inst. C. E., of Perth, W. A., Engineer-in-Chief of 
the Department of Public Works of Western Aus- 
tralia, we are enabled to give further particulars 
regarding the contract and the pipe to be used in 
its fulfillment, 

As stated in previous issues, the works as a 
whole include, besides the pipe line, a large stor- 
age reservoir, nine pumping stations, and a small 
intake reservoir at each station. The works are 
designed to deliver 5,000,000 (British?) gallons a 
day, with an aggregate lift of 1,313 ft. at the nine 
stations, the lifts generally being through shor. 
sections of the line, with long sections of falling 
grade between them. 

As coal costs some $7 to $8 a ton and the total 
lift is so great, it is of course desirable to reduce 
friction to a minimum, even at a large increase in 
the capital outlay for the pipe line. Mr O’Connor 
originally planned to use 30-in. spiral riveted pipe 
for the whole line, but the English engineers rec- 
ommended 26, 27% and 29-in. pipe, according to 
the head, and that pipe of plates 4-in. or more in 
thickness be made with two gas-welded longitu- 
dinal joints; and that the pipe made of 3-16-in. 
plates, comprising about 246 of the 330 miles, be 
riveted longitudinally and transversely, with sec- 
tions alternately in and out. The contract as fin- 
ally awarded is for pipe of a diameter of 30 ins. 
throughout, in 28-ft. sections, with two longitud- 
inal locking bar joints. For the transverse joint, 
steel rings, or sleeves, calked with lead, will prob- 
ably be used, to be furnished by the contractors at 
the option of the government. 

Bids for furnishing the pipe f. o. b. in Western 
Australia, including all duties, insurance and 
freight, were invited at London, and also at Perth, 
W. A. The lowest bids received in London were, 
for the riveted pipe, $3,810,000, from Buchner Bla- 
gen, of Portland, Ore.;** for the welded pipe, $2,- 
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300,000, from Piggot & Co.; total, $6,100,000. The 
lowest bids at Perth were, for the riveted pipe, $3,- 
325,000, from G.& C. Hoskins, of Sydney; for lock- 
ing bar pipe, in lieu of welded, $1,165,000, from 
Mephan Fergusson, of Perth; total, $4,490,000. 
The engineer’s estimate for 330 miles of 30-in. 
spiral riveted steel pipe was $5,340,000, so the low- 
est home bid was not only lower than the foreign 
bid, but lower than the estimate by $850,000. If, 
however, the lowest bid for welded pipe, which 
type was specified, had been accepted, the aggre- 
gate of the lowest bids would have been $5,625,- 
000, or $285,000 above the estimate, the smaller 
size of the welded pipe not making up for its in- 
creased cost. 

‘ After negotiations with the lowest home bidders, 
Messrs, Hoskins and Fergusson, it was finally 
arranged, and a contract executed accordingly, 
that the contract should be divided equally be- 
tween them, the size of all the pipe to be increased 
to a diameter of 30 ins., and the thickness of the 


*See Eng. News, Feb. 10, 1898, for a description of the 
scheme, and a profile of the pipe line; Feb. 17 and Oct. 
, for editorial discussions of the pipe line, includ- 
ing the recommendation of the English engineers, who re- 
ported on it; and Nov. 17, 1898, for a brief note on the 
award of the contract. 
**But the bid was for basic, instead of acid, steel, and 
for punched, instead of drilled rivet holes. 


8-16-in. plates, making up a large part of the 
contract, to be increased to %-in. Of the 61,856 
lengths of 28-ft. pipe, 1,000 will be made from 
5-16-in. plates, and the balance from %-in. The 
contractors, of course, revised their unit prices,and 
as the quantities were increased the aggregate of 
the new bids was brought up to $4,990,000, which 
is still $350,000 below the engineer’s estimate. The 
contract also includes as many steel jointing 
rings, up to 61,856, as the government may desire, 
at about $5.50 each. This item was made condi- 
tional, owing to doubts as to whether these rings 
can be used for all joints. The original intention 
was to lay the pipe on the surface of the ground, 
but this has been abandoned, rendering unneces- 
sary the expansion joints illustrated in our issue 
of Oct. 13. 


The weight of the steel involved in this pipe 
contract, without the rings, is 74,442 long tons. 
The coating will add 3,867 long tons. The con- 
tract price for the coated pipe is about $65.30 per 
long ton, or a little under 3 cts. per lb., f. 0. b. 
at Falkirk, W. A. The contract is dated Oct. 18, 
1898. The specifications for the pipe are as fol- 
lows, being identical for each of the two con- 
tracts: 


(1) Quantities and Dimensions— 
30,428 lengths of 28 ft. each \4-in. thick and 80 ins. 
internal diameter. 
500 lengths of 28 ft. each, 5-16-in. thick and 380 ins. 
internal diameter. 
Total, 30,928 lengtus of 28 ft. each. 


(1) General Description of Pipes.—The pipes shall be 
of the type known as Mephan Ferguson's Patent Rivetless 
or Locking-bar Pipes, and eaca 28 ft. length of pipe shall 
be composed of not more than two plates and two longt- 
tudinal locking-bars, as shown in the drawings. Each 
locking-bar of the %4-in. pipes shall weigh not less than 
6% Ibs. per lin. ft., and each locking-bar of the 5-16-in. 
pipes shall weigh not less than 7% Ibs. per. lin. ft., unless 
it shall have been conclusively proved to the satisfaction 
of the engineer that such weights can be reduced without 
any risk of impairing the efficiency of the locking-bar 
joint, which must in all cases be of the full strength of 
the plates. If, on the other hand, it be found that the 
weights specified are too light, or that the sections shown 
in the drawings are capable of improvement, then the bars 
shall be increased in weight or be otherwise modified as 
the engineer may direct. 

(3) Joint Rings.—The contractor shall also supply so 
many welded steel joint rings of the type shown in the 
drawings as may be ordered, up to a total of 30,928 of 
such rings at the rate of £1 2s. 6d., delivered at Falkirk. 

(4) Anchor Plates.—Three feet from one end of every 
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Longitudinal Section of Joint Ring. 


FOR THE COOLGARDIE STEEL PIPE LINE. 


fourth 28-ft. iength, three 12-in. pieces of angle iron, 6x 
4 x %-in., shall be double riveted to the pipe to prevent 
creep, wherever the engineer may consider that such 
precaution is desirabie. 

(5) Special Pipes.—Where required, the contractor shall 
provide, at the same price per foot as ordinary lengths, 
special lengths to connect pipes of different thicknesses of 
metal, so that a good joint may be made without fitting or 
arranging in laying the pipes, and also such tapered tubes 
as may be required for purposes of fitting valves of 
all kinds. The contractor shall also supply without extra 
cost such tubes as may be required for curves, with ends 
either not parallel to each other or not rectangular to the 
pipe, as the engineer may direct. 

(6) Coolgardie to Kalgoorlie Pipe Main.—The contractor 
shall also provide, if required, half the quantity of pipes 
necessary for a water main from Coolgardie to Kalgoorlie 
at the same rate per ton as his contract price per ton for 
the pipes of 30 ins. diameter and -in. thick, herein pro- 
videa for. The diameter of such main has not yet been 
determined upon. 

(7) Quality of Steel.—The plates and bars shall be made 
of open hearth acid steel and the plates shali be capable 
of withstanding a tensile strain of not less than 25 tons 
[N. B.: All tons are long tons here.—Ed.] nor more than 
2 tons per sq. in., with elongation in 10 ins. of not less 
than 20%, and contraction of area of not less than 45%. 
The steel must also resist the following drifting test, 
that is to say: A hole %-in. diameter to be punched 
within 1% in. of any edge of a plate and to be drifted out 
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cold to a diameter of 1% in. without showing signs of 
fracture. It must also resist such hot and cold bending 
tests as the engineer may consider necessary to assure 
him that the steel is of the best quality and perfectly 
suitable for the work. The manufacturers of all steel em- 
ployed on the work must be previously approved in writ- 
ing by the engineer. 

(8) Testing of Steel.—Each plate on leaving the rolls 
shall be stamped with its cast number or with consecutive 
numbers which will identify the cast. A mill sheet giving 
cast numbers and size of each plate shall be supplied 
every morning to the authorized representative of the 
engineer, who will then elect pieces for tests of tensile 
strength. Not less than twe tensile tests will be made 
from each cast, and bending and drifting tests will be 
made from each plate, and the pieces must bend cold 
round a bar of a diameter of three times the thickness of 
the plate, without signs of fracture. Pieces must be 
sheared for the purpose of testing and duly marked with 
the plate number. Should the test pieces fail to with- 
stand any of the specified tests, the whole cast repre- 
sented will be liable to rejection. 

(9) Testing of Locking-Bar.—Sections of locking-bar 
and adjacent plates, shall be cut from any such pipes as 
the engineer may direct and such sections shall be sub- 
mitted to tensiie strain for testing the efficiency of the 
locking-bar joint, which must be capable of withstanding 
without injury a strain equivalent to 29 tons per sq. in. 
of plate, unless the plate itself fail within the limits of 
25 and 29 tons per sq. in. specified for such plates, but 
the joint must be always fully as strong as the plate 
and shall safely resist all strains within the limits above 
mentioned. 


(10) Method of Manufacture.—The pipes shall be made 
strictly to the drawings and shall be as nearly circular 
as possible. The thickness of plates specified are those 
of the thinnest parts of the plates. Every plate will be 
measured, and all will be rejected in which the thickness 
of any part falls in the least degree below that specified. 
The workmanship throughout shall be the best possible. 

(11) Calking.—No calking of the locking-bar joint will 
be permitted. 

(12) Protection of Plates and Bars.—All plates and bars 
which may be imported into the Colony by the contractor 
shall be carefully protected against oxidisation, and all 
plates and bars which have become unduly rusted will be 
rejected, and shall be forthwith removed from the works. 

(13) Dipping of Bars and Edges of Plates.—Before the 
locking-bar joints are made the locking-bars and the 
outer portions of the plates shall be completely freed 
from black oxide, by being dipped in a bath of dilute 
sulphuric acid and then in a bath of limewater, followed 
by scrubbing if necessary. This must be done under cover, 
and the plates and bars must not be exposed to the 
weather after dipping, but must be at once formed into 
pipes. 

(14) Pressure Test.—The pipes shall then be submitted 
to hydraulic pressure of 400 lbs. to the sq. in., and also 
to smart tapping with a hammer while under pressure. 
All pipes which leak, or show other defects, shall be re- 
jected, or the defects remedied in such manner as may be 
approved by the engineer. 

(15) Dipping of Pipes.—After having been tested and ap- 
proved by the engineer, the pipes shall be dipped in a 
bath of dilute sulphuric acid and then in a bath of lime- 
water, and shall, when thoroughly clean, be forthwith 
coated. 

(16) Coating.—The pipes shall be coated with a com- 
position, consisting of Trinidad asphaltum and creosote 
as soon as they have been freed from black oxide, and 
otherwise thoroughly cleansed, as specified in Clause 15 
above. They must pe heated uniformly before being im- 
mersed to about 300°F., and the bath of composition must 
be kept fluid at an uniform temperature. They must be 
left in the asphaltum bath long enough to acquire the 
same temperature as the bath, and then suspended until 
the excess of coating has drained off. Very special care 
must be taken in coating the pipes, and the whole of the 
arrangements, as well as the composition of the asphaltum 
mixture, must be to the entire satisfaction of the engi- 
neer. 

(17) Place of Delivery.—The pipes, special pipes and 
joint rings, etc., shall be delivered on land belonging to 
the Government, at Falkirk, Western Australia, and shall, 
after having been finally passed by the engineer, be 
stacked on a piece of land belonging to the Government, 
and reserved for the purpose, so that they may be kept 
apart from those which have not yet been passed. 

(18) Special Pipes Testing and Treatment.—All special 
pipes provided for in this specification shall be tested and 
treated in a similar manner to .ne 28-ft. lengths of pipes. 

(19) Joint Rings Testing and Treatment.—The materials 
of which the joint rings are to be constructed shall, as 
far as practicable, be subject to similar tests, and shall be 
treated in a similar manner to the materials of which the 
pipes are to be constructed. 

The designs for the locking-bar for the longi- 
tudinal joints and the steel rings for the trans- 
verse joints are shown in the accompanying illus- 
tration. The only work on which this locking-bar 
has been used heretofore, so far as we can learn, 
was for 8% miles of 15 and 26-in. pipe connected 


WEATHER TABLE FOR NOVEMBER, 1898. (Furnished to Engineering News by the Department of Agric, : ure.) 


Wind 
Temperature. ° Precipitation—R; 
(Degrees Fahrenheit.) melted snow. (In...) 
Stations. ~| miles per hour. 
Average. Max. | Min. |Range. Ofmax. | total. | in 
Average.) Max. velocity. hours, 
. { Northfield, Vt........ 32.4 61 1 60 96 42 sw 1.97 1.03 10 
@ | Portland, Me......... | 38.6 58 18 40 8.0 42 NE 5.51 1.71 13 
= | New York City....... | 44.6 63 25 38 17.5 65 NW 5 90 1.60 19 
D | Pittsburg, Pa........ | 42.7 70 18 52 6.4 24 NW 2.34 0.88 17 
| Chicago, Ill......s00. | 27.0 67 2 65 21.2 76 8 2.25 120 | 13 
E Omaha, Neb. 35.2 76 |—1 77 8.6 | 34 NW 1.20 105 | 6 
} St. Paul, Minn. ...... | 29.6 60 |—10 70 9.0 36 NW 1.59 0.92 
= | Duluth, Mion........ | 29.0 58 |— 4 62 11.5 56 NW 0.94 0.56 | 7 
§ | Bismarck, N.Dak.... | 24.0 | 583 |—15 | 73 98 | 48 NW 0.16 0.06 * 
1 | 34.8 63 4 60 11.3 47 2.43 1.00 
Washington, D.C.... | 44.0 69 22 47 7.2 32 NW 3.12 0.95 15 
; | Louisville, Ky........ 44.7 74 14 60 9.1 43 SE 2.55 1.43 11 
S | St. Louis, Mo......... | 43.1 74 10 64 11.2 58 sw 2.07 1.09 8 
= | Savannah, Ga........ 57.2 79 31 48 8.8 31 NW 6.28 4.1 11 
S | Kansas City, Mo..... | 403 73 6 67 9.0 39 SE 2.72 1.54 9 
ry | Jacksonville, Fla.... 62.6 81 36 45 7.5 30 Ww 2.34 090 15 
= | Chattanooga, Tenn.. 46.7 70 18 52 8.1 36 NW 2.31 0.51 11 
& | New Orleans. La..... | 57.3 81 34 47 9.8 34 NW 5.17 1.76 14 
= | Memphis, Tenn...... | 49.0 7 20 55 10.4 52 SW 3.22 1.13 7 
% | Palestine, Tex....... | 93.2 | 85 | 26 | 59 75 28 8 4.19 1.50 ll 
1 | 49.8 76 22 | 54 8.9 38 me” 150 | 11, 
g¢ { Helena, Mont........ | 29.1 51 |—10 61 7.9 45 sw 0.66 0.29 
= | Port Crescent, Wash. 42.9 55 30 25 4.0 40 SE 5.10 0.5€ 
% | San Francisco, Owl .. | 55.4 72 43 35 7.4 30 WwW 0.46 0.24 
Salt Lake City, Utah. 373 74 10 64 5.1 47 8 1.95 0.66 
& { santa Fe, N. Mex..., | 37.0 62 12 50 6.6 41 Sw 0.27 0.23 
Denver, Colo......... | 35.2 74 2 7 8.2 50 NW 0.85 0.32 
| Yume, | —— — | — | — | — | —| — 
BL 998 66 14 51 6.5 42 1.55 0.38 


with the water supply of Adelaide, S. A., as de- 
scribed in our issue of June 9, 1898. Editorial 
comment on the contract is made elsewhere in this 
issue. 


BOOK REVIEWS. 


U. 8S. GEOLOGICAL SURVEY.—Bulletin No. 88: The 
Cretaceous Foraminifera of New Jersey. By Rufus 
Mather Bagg, Jr.; pp. 71. No. 89: Some Lava Flows 
of the Western Slope of the Sierra Nevada, California. 
By F. Leslie Ransome; pp. 74. No. 149: Biblio- 
graphy and Index of North American Geology, Paleon- 
tology, Petrology and Mineralogy for the Year 1896. 
By Fred. Boughton Weeks; pp. 152. Washington, D. 
C. Paper; 9x6 ins.; the first two illustrated. 


REPORT RESPECTING THE YUKON DISTRICT.—By 
Major G. M. Walsh, Commissioner, Department of the 
Canada. Ottawa. Paper; 9% x 6% 
ns.; pp. 


This report covers the food question, royalty to the 
government, mail service, liquor dealing, law and order, 
river navigation, mining regulations, output of gold, gen- 
eral prospects, etc., in the gold producing region of Cana- 
dian Alaska. Maj. Walsh figures the output of gold for 
1898 at about $10,000,000, and thinks that the Klondike 
will be a rich mining camp for the next 25 years. In the 
summer of 1898 from 3,000 to 5,000 people went up the 
Stewart River; but very little intelligent work seems to 
have been done. The trade of the camp is worth about 
$8,000,000, and in ten years it should be worth $30,000,- 
000, and he calls the attention of Canadians to this fact. 
NOTES ON THE NICARAGUA CANAL.—By Henry I. 

Sheldon. New and enlarged edition. Chicago: A. C. 
McClurg & Co. Cloth; 8% x 5% ins.; pp. 242; illus- 
trated. $1.25. 

As the author explains in his preface, this is a popular, 
and not a technical or professional discussion of the Nic- 
aragua Canal project, and his avowed purpose is to stim- 
ulate popular interest in the enterprise. He believes that 
the tardy development and depressed agricultural inter- 
ests of California, Oregon and Washington, are due to 
their long distance from markets and that a ship-canal 


“through the Isthmus can alone benefit them. His visit 


to Nicaragua was made in 1895, and the lack of facilities 
made it impossible for him to visit the actual line of the 
canal between Greytown and Ochoa; though he did ride 
over the line between the Lake and the Pacific. Ali en- 
gineering data he obtained from the records of the Mari- 
time Canal Co., in which he evinces entire faith, and from 
the report of the Ludlow Commission. The real interest 
of the work therefore lies in Mr. Sheldon’s observations 
upon the people and resources of Nicaragua; the climatic 
conditions he found; the expenses of traveling and living, 
etc. These parts are useful to the intending traveler and 
are interesting to the general reader. Mr. Sheldon con- 
siders the conditions in Nicaragua very favorable to canal 
building. Notes upon other great ship-canals follow, 
based mostly upon personal inspection in 1897, and he 
gives an interesting general history of the Suez, Manches- 
ter, Chicago Drainage,Panama and North Sea-Baltic ship- 
canals. The discussion as to probable revenue and cost, 
method of construction and operation, etc., is very brief; 
and while the author evidently aims to be judicial, his 
enthusiasm rather carries him off his feet. For example, 
he thinks one great reason for building the canal is the 
trade of the Philippines, although the difference in the 
distance from New York to Manila by Suez and by Nic- 


aragua, will be only 600 miles in favor of the latter, and 
the possibility of more frequent coaling on the Suez route 
would probably overbalance the difference in distance, 
Again, he says that the Nicaragua Canal will make New 
York and Liverpool ‘‘almost equally distant from Hong 
Kong,’’ whereas as a matter of fact it will be no shorter 
voyage from New York to Hong Kong by Nic- 
aragua than the present route via Suez. The book ts 
written, however, in an entertaining style, and will doubt- 
less find many readers. 


ELEMENTS OF SANITARY ENGINEERING.—By Mans- 
field Merriman. Professor of Civil Engineering in Le- 
high University. New York: John Wiley & Sons. 
London: Chapman & Hall, Cloth; 6 x 9 ins.; pp. 
216; illustrations. Price, $2.00. 

After an introductory chapter on ‘Sanitary Science,” 
the author takes up in succession ‘‘Water and Its Puri- 
fication;’’‘‘Water Supply Systems;’’ ‘‘Sewerage Systems;” 
and ‘Disposal of Garbage and Sewage.’’ As an elemen- 
tary work on sanitary engineering, adapted more espe- 
cially for college use, the book is an excellent one. It 
outlines in a satisfactory manner the several branches of 
sanitary engineering named in the chapter headings, and 
so emphasizes the most important principles that they are 
pretty sure to be impressed upon the minds of the reader 
or student. 

An excellent feature of the volume is a list of topics for 
further investigation at the end of each chapter. These 
not only point the way to specific sources of informa- 
tion, but, if followed out, cannot fail to broaden the minds 
of the investigators, by showing the connection between 
this and other branches of science, and by bringing the 
reader in contact with some of the best things in general 
literature. To illustrate the latter point, there is a ref- 
erence to Charles Reade’s ‘‘Put Yourself in His Place,” 
for a description of the failure of the Dale dyke reservoir, 
near Sheffield, England, in 1861, and to Goethe’s ‘‘Faust,” 
for the reflections of the latter on his work in sanitary 
engineering. 

It may cause surprise to some to know that the heat- 
ing and ventilation of buildings is not given a chapter. 
The reason for not doing this, the author states, is that 
while these subjects are in the domain of sanitary science 
they do not pertain to the work of the sanitary engi- 
neer, which relates to matters affecting the public rather 
than the individual; also, that the architect, and not the 
engineer, is responsible for heating and ventilation. We 
believe there are many who will not agree with this line 
of reasoning, or who will at least feel that the ventila- 
tion of buildings is quite as much a public matter as the 
plumbing they contain, which receives attention in the 
book. The statement that the subject of ventilation has 
been adequately presented in other books, is hardly 4 
reason for not taking it up here, as there is little on any 
subject in the volume before us that has not been treated 
much more fully elsewhere. In the section on ‘Water 
Supply,”’ the author goes into hydraulics and hydro- 
mechanics to a rather surprising extent in a book on 
sanitary engineering. The subject of garbage disposal, on 
the other hand, might well have been discussed with 
greater fullness. The book has no index, a surprising 
omission to be made by an author with such a large ex- 
perience, both as a teacher and a writer, and one which 
should be remedied in the future editions. Despite these 
minor defects, the book, as we have said above, is calcu- 
lated to fill a real need as an elementary general text- 
book in this field. , 
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